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PREFACE TO THE AMERICAN EDITION 

There is no subject in medicine at the present time 
which has aroused such a widespread interest as endo- 
crinology. The reason for this is obvious. In practically 
everj^ specialty, be it internal medicine, surgerjs gyne- 
cologj% neurology or pediatrics, our knowledge of this 
subject is increasing daily and finding new applications. 

At first our use of the endocrines was limited to such 
applications as thyroid in cretinism, or pituitrin to stim- 
ulate labor pains. We now know that there are numerous 
grades and varieties of disturbances of the glands of 
internal secretion giving rise to many troublesome 
symptoms and pathological conditions, which could not 
very well be relieved by our common therapeutic meas- 
ures. Many of these conditions are now amenable to 
treatment by means of glandular extracts. A few ex- 
amples are sufficient to illustrate this : The improvement 
of certain persistent cases of enuresis or what at one 
time seemed to be ordinary cases of epilepsy by means 
of pituitrin; the relief of asthenia following acute infec- 
tions by the administration of suprarenalin ; the benefit 
derived from thyroid, thymus, pituitary or ovarian ex- 
tracts in gynecological conditions; the variety of obscure 
skin conditions which have been cleared up by giving 
one or more of the glandular extracts, and many more 
could be added to this list. 

The remarkable feature of this method of treatment is 
that it can be both symptomatic and curative in its action. 
This does not mean of course that all body ailments can 
be treated by the administration of glandular extracts, 
but a great many can be helped. An understanding of 
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iv PREFACE TO THE AMERICAN EDITION 

the subject is necessary and, as in other phases of med- 
icine a proper diagnosis is important. 

We are all liable to become rather confused by the 
mass of new evidence brought forward constantly as 
well as by the extravagant claims of certain enthusiasts. 

The French have probably as a nation been more inter- 
ested in endocrinology than any other people and the 
names of Claude Bernard, Brown-Sequard, Charcot and, 
more recently, Pierre Marie and Sergent are closely related 
to the history of this subject. 

The translator believes that the writers have condensed 
in this volume in a clear and sober manner our present-day 
knowledge of the endocrines without the addition of any 
fanciful theories. Very appropriately, the study of the 
sympathetic system has been included, as these two 
subjects are closely connected. While at first the study 
of the sympathetic system may seem rather tedious, the 
reader will be amply repaid for his eflFort, as this subject, 
on which so little has been written, enables us to gain a 
better understanding of functional pathology. 

At the request of the authors this translation has 
adhered, as far as possible, to the original French text. 
When it seemed suitable, footnotes have been added with 
the collaboration of Dr. Ayres. Certain recent facts have 
been omitted as not having as yet been sufficiently con- 
trolled by unprejudiced observers. For instance, the lack 
of small quantities of iodine in the water or food supply as 
the probable etiological factor in colloidal goitre, or the 
selective action of quinine or its derivatives on the true 
sympathetic and its clinical application in certain cases 
of tachycardia. 

The translator wishes to express his thanks to the pub- 
lishers who have made this American edition possible. 

F. Raoul Mason. 
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ENDOCRINE GLANDS 

AND 

THE SYMPATHETIC SYSTEM 



INTRODUCTION 

The importance of the endocrine glands, both in physi- 
ology and pathology becomes every day more evident. 
By means of anatomical and experimental researches on 
the one hand, and, from clinical, as well as therapeutical 
observations, on the other, it is possible to reaUze the 
primordial importance of these glands, however complex 
it may appear, and sufficient knowledge has been ob- 
tained to reach some practical medical conclusions. 

These are the conclusions which Dr. Harvier has re- 
viewed in this volume. In a series of clear and concise 
chapters he has brought up to date our knowledge of the 
endocrine glands and their pathology. Very rightly 
abstaining from all hazardous pathogenic theories, he 
has limited himself to re\new the various glands and after 
going over their physiological action, has described their 
functional disturbances and the diseases resulting from 
these alterations. 

Before going over these analytical chapters it would 
perhaps not be amiss if we reviewed the trend of thought 
which at the present time directs the medical mind in the 
observation of endocrine pathology and described how our 
knowledge on the subject has slowly developed from the 
anatomical, physiological, clinical and therapeutical point 
of view. 



4 ENDOCRINE GLANDS 

1. NORMAL ANT> PATHOLOGICAL ANATOMY AND 
PHYSIOLOGY OF THE ENDOCRINE GLANDS. 

WHAT ARE THE ENDOCRINE GLANDS? 

They are the glands which pour out their secretions, not 
in extraneous places, like the cutaneous surface of the 
gastro intestinal tract, but in the body itself, that is, in 
the blood stream. The notion that such glands existed 
(internal secretions), as opposed to the glands of external 
secretion has only been reached very slowly and it has 
nearly always been French scientists which have led 
the way. 

The founders of the theory of internal secretions were, 
Claude Bernard and Brown-Sequard. As has been shown 
by Gley, they had predecessors like Legallois and Bordeu. 
It was Claude Bernard in 1855 who discovered the glyco- 
genic function of the liver and who in this way placed 
the physiology of internal secretions on a firm foundation. 

In a series of investigations, between 1855 and 1867 he 
admitted that "the secretory cell attracts, creates, elab- 
orates in itself secretions which it pours out, either on the 
outside on the mucous membranes or directly into the 
blood stream. I have called those which are poured on 
the outside external secretions and those which are poured 
into the organism itself internal secretions. The internal 
secretions are not as well kno\^Ti as the external secre- 
tions. I beUeve, however, that they definitely exist 
and we must consider the blood as the product of vascular 
blood organs. The glycogenic liver is a large blood organ, 
that is, a gland which has no external opening. From this 
organ arises the various sugar products found in the 
blood and perhaps certain albuminoid substances. There 
are, however, other blood organs such as, the spleen, the 
thyroid, the suprarenal capsules, the lymphatic glands. 
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tlif function of which is not yet determined. However, 
these glands should be considered as playing a part in the 
regeneration of the blood plasma as well as in tiie forma- 
tion of white and red cells which float in this liquid." 
The idea of internal secretions was clearly seen by Claude 
Bernard, but in his mind they were always limited to the 
composition of the blood and did not have the multiple 
conceptions we have of these to-day in modem physi- 
ologj'. For a long time the findings of Claude Bernard 
failed to make any impression on his contemporaries and 
they were not likened to those of Brown-Seqiiard on the 
physiologv' of the suprarenal capsules and the death of 
animals which had these capsules removed (1856) or to 
the work of Vulpin on the coloring matter of the medullary 
part of the suprarenal capsules (1856) and its passage into 
the suprarenal veins, or to the work of Schiif on the rela- 
tions of the spleen with the digestive functions of the 
pancreas. When Schiff in 1884 published his experiments 
on the effect of the removal of the thyroid in animals 
researches resulting from the work of the two surgeons. 
Reverdin and Koclicr, on post-operative myxedema, he 
<lid not think of the possibility of internal secretions as 
established by Claude Bernard. 

It was Brown-Seqiiard in 1889 in his investigations of 
the therapeutic action of testicular fluid who understood 
the full value of the tlieory of internal secretions and who 
founded endocrinology. Ilis original researches can pos- 
sibly i>e criticized ; they, however, contain the germ of all 
the ideas which have been used as a starting point on all 
the studies carried out during the last thirty years on 
internal secretions. Wiilc taking up again tlie idea of 
Claude Bernard on the action of glands without external 
secretions on the composition of the blood he showed that 
many organs secrete in the blood certain substances which 
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have the abiHty to act selectively on certain organs, be 
they near or far away. "Each tissue and more generally 
each cell of the organism secretes of itself special products, 
or ferments, which are poured into the blood and which 
influence through the intermediary of this liquid, all the 
other cells, thus brought in contact with each other by a 
mechanism other than the nervous system." From this 
was born the idea of the action on various organs of 
specific substances secreted in the blood and as a corollary 
this other fundamental notion of a functional corollation 
of the secretions. The subsequent researches of Brown- 
Sequard and of a number of physiologists and physicians 
showed, in spite of the poor result of testicular fluid, how 
valuable were these theories. Not only did it open a new 
path to experimental physiologjs but it allowed new 
clinical interpretations and new therapeutic methods. 

Pathology very quickly came to the help of physiology 
and shed considerable light on the endocrine glands. The 
thyroid gland is the best known in this respect. The con- 
ception of myxedema was bom from the observation of 
Gull, Ord and Charcot on senile myxedema, of Reverdin 
and Kocher on post operative myxedema, of Bourneville 
on idiocy due to myxedema and infantile myxedema, and 
was made more comprehensive by the investigations of 
Vassale and Gley who caused the improvement of the 
severe symptoms resulting from the removal of the thy- 
roid by means of injections of thyroid extracts, and 
completed by those of Murray applying this method to 
the treatment of human myxedema. In this way the 
double conception that an insuflficiency of the thyroid was 
responsible for this condition and it could be remedied by 
means of organotherapy was the result of the discoveries 
of BrowTi-Sequard. 

Shortly afterward the researches of Moussu and those 
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of Gley on the parathyroid glands and the part they play 
in the production of tetany opened up a new chapter. 
A few years ago Morel in physiology and Harvier from an 
anatomical and clinical point of view brought this subject 
up to date. 

The suprarenal gland, of which already in 1856, Brown- 
Sequard had had a glimpse of its importance, is another 
example of the progress of endocrinologj\ The anatom- 
ical and clinical investigations of Addison's disease had 
already shown the consequences of its insufficiency. 
Oliver and Schafer, Cybilski and Langlois showed the 
cardio- vascular action of the suprarenal extract and of the 
venous blood from the suprarenal gland. These researches 
were finally vindicated by the discovery of suprarenalin, 
the product of the secretions of this gland. Its hyper- 
tensive action has led to many important conclusions. We 
know the part which Josue applies to a hypersecretion of 
suprarenalin in the production of suprarenal atheroma. 
As has been pointed out by Sergent and many other 
clinicians, the part played by an insufficiency of the supra- 
renals in acute and chronic affections has been deter- 
mined, in those cases in which hypotension is a cardinal 
sign. The use of suprarenal extract has been considerably 
increased since these facts have been brought forward. 
If certain restrictions have been made by Glev from the 
point of \new of physiology, the facts determined clinically 
and therapeutically still remain true. 

The story of the investigation of the pancreas is just 
as rich in useful informations. In 1889-1890 Mering and 
Minkowski proved experimentally the part played by 
alterations of the pancreas in the etiology of diabetes, 
already clarified clinically by Lancereaux and it was 
shortly afterward that verifying and confirming this 
discovery, R. Lepine, Thiroloix and Hedon showed that 
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in this case we were also dealing with an internal secre- 
tion of the pancreas. 

Shortly afterward the pathology of the pituitary gave 
a new example of the physiology and pathology of an 
internal secretion. The discovery of acromegalia by 
Pierre Marie was the first chapter of this pathology, w^hich 
was made more complete by the study of gigantism, in- 
fantilism, certain adiposogenital syndromes and diabetes 
insipidus. The remarkable investigations of Harvey 
Gushing have helped to clarify the subject, both clinically 
and experimentally. We must, however, accept wath 
reserve some of the facts, as it is possible that some of his 
theories may not be confirmed. The pituitary has be- 
come one of the most important and most interesting 
organs among the endocrine glands. From a therapeutic 
point of view pituitary organo therapy has been very 
effective, just as much as a symptomatic medication as in 
the case of substitute medication. The results are com- 
parable to those obtained in thyroid administration. 

These rapid historical considerations are sufficient to 
establish the significance of the initial observations of 
Brown-Sequard. Gradually, thanks to the parallel help 
of pathology and physiology, the notion of endocrinology 
has become more definite and this subject has now a 
justifiable place in the field of medicine. 

WAYS OF STUDYING AND CLASSIFYING THE 
PRODUCTS OF INTERNAL SECRETION. 

It is not sufficient to just say that the vascular blood 
glands have an internal secretion which have a part in the 
formation of the blood and act on other structures and 
organs. It is necessary to prove the reality of these se- 
cretions, by studying histologically the secretory function 
of the cells, determine chemically the nature of the sub- 
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stance secreted, and what is more important, by means of 
physiological and experimental studies prove tlie action of 
these secretions. By tliese means is constituted a solid 
base for physiological, pathological and clinical deduc- 
tions. In this respect considerable progress has been 
made during the last few years, but there is still much to 
be done. The study of the pathological gland goes parallel 
with the study of the normal gland. The thyroid and the 
sui)rarenal are the best known from the histological and 
physiological point of view. They are also the two glands, 
among those of internal secretions, whose pathologj' is 
most definite. We are beginning to know the pituitary as 
regards to its histology and physiology and it is only since 
then that its pathology- is better understood. It is to be 
hoped that further studies of the physiologj- and anatomy 
of the endocrines will be made, which will throw further 
light on their pathology. Already certain well-defined 
facts have been established. 

The Histological Study of these glands has enabled 
us to examine how the glands work. Not only can we 
study the thyroid vesicles, for instance, and see how the 
gland secretes a colloidal substance, which is re-absorbed 
by the blood vessels surrounding the epitheluni but we 
can, thanks to the modern methods, delicately stain 
the cellular protoplasm and see the glandular cell in 
activity. In the case of the liver, fill with glycogen, or 
suprarenalin, in the case of the medullar^' cells of the 
suprarenal capsule. In this respect, the researches of 
Henle are very suggestive. He has opposed the chromaf- 
fin, or suprarenalin cells to the cells with collesterln or 
ncr\'e cells. Very significant are also the histological in- 
vestigations on the acidophils, basophils, cyanophils, 
chromophobes cells of the pituitary, notably the work 
done on the pars intermedia, at the junction of the anterior 




and posterior lobe. Where the colloidal glandular secretion 
accumulates and which allows us, if not to understand, 
at least to imagine what can be the function of tliis 
vascular nervous gland (Soyer). Histology is all the time 
bringing us new findings which can be utilized by the 
physician. By understanding the celhilar mechanism of the 
endocrin secretions, it is possible to better understand the 
functional disturbances noticed clinically. It is thanks to 
liistologj', that by the microscopic study of the lesions of 
exophthalmic goitre it is possible to invoke dysthyroidisni as 
the cause of the sJ^nptoms and not a simple hyi>erf unction. 
The Chemical Study by determining in these sub- 
stances, certain definite compounds, such as, suprarenalin, 
glycogen, cholesterin, etc., takes lis one step furtlier in the 
study of the glandular secretions. Wiile we do not deny 
the progress made in this line during the last few years, we 
must admit that there is still much to l>e learned in this 
respect. How could it be otherwise, considering the com- 
plexity of the study of these secretions which can only be 
found either in the blood or in the cell itself as contrasted 
with the products of the glands of external secretion. It 
is this lack of chemical knowledge which makes our treat- 
ment witli organo therapeutic products so empirical. We 
know the action of the total extract; sometimes we know 
the action of certain of the constituents, such as, suprare- 
nalin, but In the majority of cases the pharmacological 
study of the extract is impossible. In this respect it Is 
extraordinary how the thjTOid secretions, so well known in 
their therapeutic effects, are so III defined from a chemical 
point of view. It is to be hoped that the rapid progress of 
chemistry will soon overcome this deficiency. Already we 
know something of the secretion of the anterior lobe of the 
pituitary (tetheline), showing the part played by certain 
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liquids of endocrine origin and the possibility of their use 
in therapeutics (Brailsford Robertson). 

The Physiological Study of the internal secretions 
gives us much more definite knowledge than either histology 
or chemistry, but without these two it must remain incom- 
plete. We are able to study from it the specific action of 
substances extracted from a gland or from a vein afferent 
from this organ. By this method it has been possible to 
study the character of the venous blood of the suprarenals 
and obtain the characteristic cardio tonic action. In the 
majority of cases all that can be done is to study the action 
of extracts of organs. This is the method which has given 
the best results and from which organo therapy has been 
deducted. We must not, however, make statements too 
specific as regards these. Gley has shown how careful we 
have to be. The isolation of extracts of organs is always 
complex. What do these substances represent? Do 
they exist in the living organ; are they excreted in the 
venous blood .'^ 

If so, are they excreted all at once or in small doses .^ 
The action of the extract cannot be the same as that of the 
blood coining from the veins of the organ and the pathol- 
ogist must be careful not to make any rash deductions, 
y)asing his conclusions on the action of an organic extract 
and comparing it to certain symptoms noted in certain 
affections. We must also keep in mind the toxicity of 
extracts of organs. This toxicity varies according to the 
method of preparation and can become more important 
than the specific action of the extract of the organ. It is 
also probable that the various manipulations which are 
performed in order to lessen the toxicity, can also modify 
the action. It is possible that the administration of 
extracts of organs be followed by anaphylactic phenomena, 
since these extracts contain foreign proteins or inversely 



1« ENDOCRINE GLANDS 

tachj'phylaxis, that is, a rapid immunization against the 
toxic action of certain organs. This last suggestion, to 
which we are indebted to Champy and Gley, adds to the 
complexity of investigating the mode of action of extracts 
of organs. There are certain extracts which will only give 
a reaction when given in extra physiological doses, the 
doses used representing the total weight of the organs from 
which these extracts are obtained. This is the case of 
pituitrin which is used in relatively large doses and whose 
eflScacious action cannot be contested. 

All these facts show how careful we must be in inter- 
preting, the therapeutic results obtained, and, as Gley has 
said, "the real criterion of the function of an internal se- 
cretion is the presence of a specific product in the venous 
blood of a gland. " This criterion so far has only rarely 
been complied with. This does not mean that we must 
dismiss all the facts revealed by therapy and experimen- 
tal investigations on the extracts of these organs. It 
simply means that we must be very critical and not 
jump at conclusions. 

Experimentation on Animals often have confirmed 
the observations obtained with the extracts. All that is 
necessary is to recall the results of experimental thyroid- 
ectomy and para thyroidectomy, of hypophysectomy, and 
castration to establish the fact that these glands play a 
physiological part in the organism and that alterations in 
these glands will result in pathological conditions, which 
w^e run across clinically. 

The Nature of These Secretions is still uncertain. 
It was admitted early bv Glev and others that these 
glands produced substances having a specific action on 
other glands or tissues; iodothyrin for instance, which is 
secreted by the thyroid, has a direct action on meta- 
bolism, and its absence will cause disturbances in nu- 
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trition. These substances of glandular origin, having 
a specific stimulating action have been called functional 
stimulants and were termed /jonTio/if,? by Starling in 1905. 
It is by the intermediary of these hormones that the 
functional corollation of chemical origin wliich was sus- 
I>ected by Claude Bernard, is accomplished, as rlif- 
ferentiated from corollation of nervous origin, which has 
been known for a long time. But simply to know of the 
existence of hormones does not mean that we understand 
them well. The duodenal secretin stimulating the pan- 
creas is a certain tj'p'^ of hormone, the suprarenalin. a 
proiluct of the chromaffin cells of the suprarenals an<i 
other cells, has a stimulating act on the cardio vascular 
system and represent another t.vpe of hormone. It is also 
possible that iodothyrin really exists, although not isolated 
definitely and that it may have a stimulating metabolic 
effect on connective tissue. It is possible that there are 
other hormones of endocrin orighi, but so far we know 
ver>' little about them. 

Next to hormones, the endocrine glands secrete sub- 
stances which are not cellular stimulants but materials 
which they utilize. Glycogen of hepatic orighi, the fats, 
are examples of nutritive substances utilized in the forma- 
tion of energy. Other substances must be used in the 
repair of the blood (specific proteins of the blood). 
Outside of these, those which are of most interest to the 
physician are those which help in the building up of 
tissues during the course of development of the organism ; 
these are the morpkogencfic substances. Physiology, anat- 
omy and clinical experience have shown the evidence of 
glands haWng a morphogenic action, such as, the inter- 
stitial gland of the testicle, the corpus luteum, the thy- 
roid, the pituitary. The substances secreted by these 
glands have a chemical morphological action, the study 
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of numerous cases of infantilism is sufficient evidence of 
this. What are these substances? What is^ their mode of 
action? We do not know. These are the harmozones of 
Gley. (From the Greek / regulate^ I direct). The study 
of growth and its disturbances have been revolutionized 
by these new ideas and it is to be hoped that in the future 
our know^ledge on this subject will increase considerably. 
These chemical compounds which regulate development 
are among those whose action must be most carefully 
determined in order to use them therapeutically. The 
action of thyroid and pituitary organo therapy in a great 
many disturbances of growth shows what may be expected 
once our knowledge of the harmozones of the thyroid and 
the pituitary are better known. The recent investigations 
on the anterior lobe of the pituitary and the regulating 
action on growth by a substance, Tetheline^ which can be 
extracted from this lobe is at least very suggestive (Brails- 
ford Robertson). 

The endocrine glands can, therefore, create, either nu- 
tritive substances, such as, sugar, hormones, specific cel- 
lular stimulants, such as, suprarenalin, harmozones 
or regulating substances and finally we can, following 
Gley, separate from the hormones, certain by-products or 
par hormones, such as, urea, the product of the change of 
toxic substances like ammonia or amino acids. It is also 
possible to place next to the hormones, substances which, 
instead of being stimulating, are depressing. These have 
been designated by Schafer under the name of Chalone 
(from the Greek / slow down). Perhaps this distinction 
is too absolute; one internal secretion can be, according to 
the case, either stimulating or depressing. 

The conception of the various glands of internal secre- 
tion must be well understood before going into the study 
of their pathologj\ It shows how complex is the mechan- 
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ism and how difficult it is to deduct an insufficiency or a 
hyperfunction from functional alterations. The com- 
plexity of the subject is made more pronounced by the 
fact that a multiple of causes can cause disturbances in the 
function of the endocrine glands and cause a multiple of 
secondary syndromes. 

These facts which I have just enumerated have en- 
larged our studies of endocrinology. Instead of Umiting 
ourselves to the glands which were first considered as hav- 
ing only an internal secretion, such as, the thyroid, the 
pituitary, the adrenals, etc., it has spread to the thymus, 
to the spleen, the bone marrow which is not a glandular 
organ, but a blood and lymph forming organ. After ajl, 
have not all cells an internal secretion? And has not the 
adipose cell of connective tissue certain characteristics of a 
gland of internal secretion? The custom, however, is to 
limit the study of internal secretion pathology and phys- 
iology to certain glands and this custom is justifiable. 
For instance, in spite of the latest investigations on the 
liver, these have not been included in this volume, nor the 
relationship between disturbances of bone marrow and 
certain dystrophies (Hutinel). These do not belong to this 
subject. The glands which are studied from a functional 
and pathological point of view belong to a certain group 
ha\'ing anatomical and physiological connections with the 
sympathetic, so that the study of sympathetic and its 
disturbances follows naturally that of the endocrine glands. 

It is not planned in this work to give the physiological 
historj' of these glands or to describe their histology or even 
to analyze their actions in detail. The aim is simply to 
descriVje some of their normal and pathological functions. 
Some of them have a double secretion, internal and ex- 
ternal, like the pancreas, the ovary and the testicle. 
Others have only one secretion, such as, the thyroid, the 
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adi-enals and finally, there are some whose secretions are* 
still not well understood, such as, the pituitary, the para- 
thyroid, etc. Gradually our knowledge of all these glands 
has Ijet'Oiiie broader and at the present time it is possible 
to give a fairly accumte description of their pathology 
and to give some general principle as to treatment. 



FUNCTIONAL DISTURBANCES. 

Insufficiency. Hyperfunction. Aberration of Function. Functional 

Glandular Corrolation. Part Played by the Sympathetic, 

The destructive lesions being the easiest ones to inl< 
pret and the resulting conditions the easiest to appreciate 
and reproduce experimentally by the removal of the organ, 
it was the functional insufficiency of an organ whif h was 
first noticed. Insufficiency of the thyroid was spoken of 
when myxedema followed the removal of the thyroid, in- 
sufficiency of the adrenals when the destruction of the 
adrenals was noticed in Addison's disease. Inversely it was 
noticed that in some cases there seemed to be exaggeration 
of function and that the symptoms noticed were the 
inverse of those observed in insufficiency. These cases 
were spoken of as hyperfunction; hyperfunction of the 
thyroid was opposed to h^^pothyroidism of myxedema, 
hj-perfunction of the adrenals was suspected as a cause 
of hj-pertension. and inversely hypotension was suspected 
to l>e due to Ii>-]}oadrenalism. Gradually it was found out, 
after many physiological and anatomical observations, 
that functional disturbances are not always as simple and 
aberration of function had to be added to the others. 

From a descriptive point of view it is ver>' useful to 
make such a division. As soon as an endocrine gland is 
disturbed its function is altered, either there is an excess, 
a decrease or an aberration of the secretion; that is, in 
the case of the thjxoiil, h;\q)erthyroidism, hi.q)othyroidism. 
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dystLyroidism. It is easy to see that the analysis of these 
disturbances is useful, even necessary in thyroidien 
organo therapy, eflScacious in hypothyroidism, possibly 
detrimental in hyperthyroidism, and in case of dysthy- 
roidism some other therapeutic measure may be indicated. 
However, it is wise to avoid too rigid a classification. As 
the facts become better known, the notion of aberration 
of function becomes more important than pure hypo or 
hyperfunction. From a physiological point of view, Gley 
has recently shown what facts we have to meet when we 
speak of a simple functional insufficiency; for instance, 
w^hen it is known how small a portion of thyroid or pan- 
creas it is essential to leave to prevent the accidents re- 
sulting from the total removal. Hypofunction has often 
been implicated without any demonstrable reason, even 
in cases where the alteration of the gland, the adrenal, 
for instance, would seem to result in a secretory deficiency. 
It has been demonstrated how small the quantity of 
suprarenalin secreted was to keep up the muscular tone, 
the researches of R. Porak, both clinical and experimental 
are very suggestive from this point of view. The reality 
of insuflBciencies is, however, not in doubt, but they are 
possibly associated with other functional disturbances 
and other physiological modifications which seem to make 
their results more pronounced. 

Hyperfunction, associated with an endocrine hyperse- 
cretion, is more difficult to prove. Hyperfunction has 
been admitted to exist, basing ourselves on clinical and 
therapeutical facts, but has never been reproduced exper- 
imentally. The repeated injections of pituitrin have 
never caused the appearance of the symptoms of acro- 
meglia; in the same way, a true increase in the secretion of 
suprarenalin, in cases of arterial hypertension, has never 
been proved, and physiologically it is hard to conceive of 
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suprarenaUn being in the blood in excessive quantity with- 
out being destroyed and that a morbid syndrome would 
result from it. Two examples in endocrine pathology will 
do more to explain this than anj-thing else. Exophthalmic 
goitre was for a long time considered as a manifestation of 
hj-perthjToidism anri opjjosed to myxedema. Facts ha^•e, 
however, been published making the interpretation for 
the first of hj-perthj-roidism and the second of m,\'xedeuia 
verj- difficult. Since e.xophthahuic goitre has been studied 
more closely and that the lesions ha\'e been more care- 
fully investigated it lias been recognized by Roussj- anil 
others, that therapeutic hi,T>erthyroidism could not be 
compared to true Basedow's disease and that the latter 
was a manifestation of dyshj-pertrophy of the thyroid, 
that is, an exaggerated and abnormal thyroid secretion. 
This idea is certainly the clearest of our present know- 
ledge on the subject. In the same way, acromegalia has 
been considered by some to be a manifestation of h^\'per- 
function. It is relatively frequent to see patients suf- 
fering from adipose genitalis of the adult, (which has been 
blamed, not without reason, to an insufficiency of the 
pituitarj') show evidences of acromegalia. I have person- 
ally seen two cases of this tj-pe. The possibility of a 
dyshyperpiasia of the pituitary is best adapted to the facts 
and would explain the presence of some symptoms due to a 
functional deficiency with those of hj-perfunction. Tlie 
more we understand tlie syndromes associated ■\\ith 
alterations of the endocruie glands, the more we see the 
complexity of their fimctional disturbances. Does this 
fact not also hold in disturbances of the fiver and the 
kidney, which cannot all be brought back to an insuffi- 
ciency or a hj-perfunction? It is, nevertheless necessary, 
be it only from a didactic point of view, to look at them 
from the triple point of view of insufficiency, hjiwr- 
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function and aberration of function. Therapy brings 
other arguments in favor of this classification and it is 
quite certain that organo therapy by modifying certain 
disturbances, in leaving alone or exaggerating others, 
can bring out a glandular insufficiency or inversely, a 
normal or exaggerated function. While still keeping in 
mind the importance of functional deviation it is always 
essential to determine if the symptoms observed in a 
patient are due to an insufficiency or are secondary to an 
excessive function. The classification followed by Dr. 
Harvier in the following chapters is a necessity, but it is 
well to understand that it is not absolute. 

Endocrine pathology appeared at first to be very simple ; 
a certain gland seemed to be responsible for certain symp- 
toms : myxedema was a manifestation of the alteration of 
one gland only, the thyroid, Addison's disease was due to 
changes in the adrenals and it was not necessary to invoke 
other endocrine lesions, acromegalia was due to a lesion of 
the pituitary. If this had been so in every case, the analy- 
sis of functional endocrine disturbances would have been 
easy. The notion of functional glandular corrolatiouy 
however, carried out through the blood stream or through 
the nervous system has complicated matters. The study 
of infantilism allows us to understand the consequences of 
this fact. I have previously referred among the endocrine 
secretions, to the presence of harmozones or morpho- 
genetic substances regulating growth. After the first 
investigations on hypothyroidism and the observations of 
Brissaud and Hertoghe, it seemed as if these substances 
came directly or indirectly from the thyroid and that 
modifijcations of these substances were the cause of most 
cases of lack of growth. Infantilism seemed to be due to 
hypothyroidism . 
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It had, however, been previously shown that castration 
in man and in animals caused certain changes in the devel- 
opment of the skeleton, thus showing the influence of the 
genital glands. More recently this action was strikingly 
demonstrated by the influence of the pituitary in certain 
cases of infantilism, without there being any evidence of 
any thyroid disturbance. In studying thyroid or pituitary 
infantiUsm it was discovered that this was probably due 
to alterations of the sexual glands. It would seem, there- 
fore, that it was an alteration of the pituitary or of the 
thyroid, which caused a disturba]j;ice of function of other 
glands (the genital glands), resulting in infantiUsm; the 
expression, not of the disturbance of one gland only, but 
of a multitude of glands. We can sometimes wonder if 
there is not a pre-existence of an endocrine disturbance on 
another gland, if the initial alteration of this gland does not 
represent the whole evolution. It seems to be the case in 
the facts described by Gandy under the name of reversive 
infantilism and by Brissaud and Bauer under the name of 
late infantilism of adults; sometimes of thyroid, sometimes 
of pituitary origin. These cases are relatively numerous 
and the course of the lesions can be cleariy followed; in 
those which I have observ^ed, I have seen quite cleariy 
the appearance of the pituitary lesion, with characteristic 
symptoms, notably ocular disturbances, and secondarily 
genital alterations followed by obesity and other changes. 

These facts, when the sjTnptomatologj^ is reconstructed, 
show the simultaneous existence of lesions of several 
endocrine glands. It is thus in a good many cases of siui- 
lism, of gerodermia, genito-dystrophy, etc. It is partic- 
ulariy so in the very interesting cases analyzed by Claude, 
Gougerous and Sourdel under the name of pluriglandular 
syndromes. There is no question but that there are cases 
which clinically and anatomically show alterations of sev- 
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eral endocrine glands : adrenal and thyroids, thyroid, pit- 
uitary and testicle, etc. A classification based on such 
changes is, however, difficult to follow. 

There are certain conditions, such as, infantilism which 
I have just referred to, in w^hich the lesion of one gland, 
the pituitarj% for instance, seemed clearly to have pre- 
ceded that of the other glands. In some cases where the 
endocrine lesions occur simultaneously, the cUnical symp- 
toms are so characteristic that there is no advantage to 
give it any other name. In other words, the knowledge of 
a pluriglandular involvement helps us to interpret certain 
clinical syndromes, and to determine what symptoms be- 
long to such or such a gland and, while keeping to the 
classical classification, treat these cases by means of mixed 
organo therapy so as to overcome these various syndromes. 
This idea helps us to better interpret and treat more 
efficaciously certain diseases, the nature of which is still 
rather indefinite. Take for instance, the obesity of the 
menopause, instead of being entirely dependent on the 
suppression of the ovarian function, it seems to be due to 
simultaneous alterations of the thyroid and the pituitary. 
Dercum's disease is believed to be of thyroid and pituitary 
origin and the characteristic asthenia associated with this 
condition is believed to be due to the adrenals. Sclero- 
dermia is not due, as was believed for a time, to thyroid 
lesions. The adrenals, the pituitary and perhaps the 
ovary, seem to play a part in some of the symptoms of 
this disease and mixed organo therapy can do a great deal 
to relieve the condition. Diabetes often results from the 
simultaneous alteration of several glands outside of the 
liver and pancreas. While it is difficult to describe as 
yet the definite symptoms the pluriglandular syndromes, 
it is possible in certain well-defined diseases: obesity, 
diabetes, sclerodermia, genital dystrophy, etc., to bring 
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out tlie multiple endocrine alterations and to use these 
facts for the basis of rational medication. 

^^^ ^^w ^^^ ^^^ ^^^ 

If what I have just said has been understood, the follow- 
ing conclusions result: The functional disturbances re- 
sulting from endocrine alterations are complex and only 
rarely come down to the tjT>ical picture of insufficiency or 
hyperf unction ; more often they can only be explained by an 
aberration of the endocrine secretion, be it exaggerated or 
deficient, having been modified in its usual characteristics 
and having a difl^erent physiological action. What makes 
these clinical findings more complicated is the fact that 
this functional aberration is transmitted by the blood and 
by the nerves on the function of other glands. In this way 
the clinical syndromes observed appear as the expression 
of polyglandular functional disturbances, while originally, 
due to one gland. The aim of the clinician is to try and 
determine what are the glandular disturbances in each 
syndrome and what is their subordination, while an 
appropriate organo therapy can very usefully modify 
these symptoms. 

One last factor comes into play which modifies the 
evolution of functional endocrine disturbances ; that is the 
very frequent and very important dishirbances of the 
sympathetic in the syndromes under observation. It is 
impossible to separate the study of the endocrine glands 
and the study of the sympathetic. It has been known for 
a long time the part played by it in cardio vascular mani- 
festations, thermic changes, vaso motor, pilo motor 

changes, etc all manifestations which are indicative 

to a more or less extensive degree of diseases of the endo- 
crines. It has been known for a long time, for instance, 
the i)firt played by the stimulation of the sympathetic in 
Basedow's disease and inversely, the majority of the signs 
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of myxedema have their origin in alterations of the sym- 
pathetic, causing a decrease in its activity. Briquet, for 
instance licheves that the chief function of the thyroid is 
to furnish a necessarj' stimulant to the sympathetic and a 
decrease in its function whetlier total, or partial, causes a 
decrease in this stimulation, whence myxedema. It is to 
this same sympathetic that is due the development of 
bones, growth, puberty, and it is the decrease of its stimu- 
lation, by a decrease in secretions from the thyroid, thy- 
mus, and other glands, that infantilism, and other dis- 
turbances of gro«i:h are due to (Briquet). The action of 
the sympathetic has also been suggested in many other 
conditions, notably in pigmentation of the skin (chiefly 
pigmentation due to Addison's disease), in ichthyosis, in 
sclerodermia which Brissaud has for a long time considered 
as a disease of the sympathetic system, (be it due or not to 
endocrine disturbances). In the clinical field, therefore, 
these few examples are sufficient to show the influence of 
the sympathetic in the symptoms due to endocrine dis- 
turbances. The knowledge of relationship between the 
two for a long time was rather vague and indefinite. Dur- 
ing the last few years anatomists, physiologists and clini- 
cians have attempted to better understand and analyze 
disturbances of the sympathetic. They have sho\vn how 
hard it was to dissociate the endocrine from the sympathet- 
ic system. An experimental example has l>een shown in 
the recent researches of Professor Roger on the relationship 
between the adrenal glands and the sympathetic, and 
inversely, the action of the sympathetic on their function. 
Histologically and enil)ryoIogically a proof of this rela- 
tionship lias been shown by investigation of the paragang- 
lia. Scattered throughout the abdominal sympathetic 
they pley a complex and important part. They have, 
just as the adrenal medulla, chromaffin cells which seci'ete 
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suprarenalin, and in spite of being mixed up with the 
nervous sympathetic system have, nevertheless, a certain 
epithelio-glandular nature. 

It is also well known that their origin is identical; the 
original undifferentiated cells become either sympatho- 
blasts, from which arise the sympathetic nerve cells or 
phseochromoblasts from which originate the adrenal or 
paraganglionic cells. The neuro chemical corrolation is here 
very evident, the activity of the paraganghonic cells is 
closely related to that of the adrenals. CUnically, numerous 
proofs of the close relationship between the sympathetic 
and the endocrines exist. Among the most characteristic 
examples is Basedow's disease, in which the recent re- 
searches on disturbances of the sympathetic, by means of 
the oculo cardiac reflex have given very suggestive results. 
It has been established, in the course of the study of the 
endocrines, that adrenalin was sympathicotonic and played 
an important part in the physiological and pathological 
function of the nervous system of vegetative life, that 
adrenal choline, secreted in the cortex of the adrenals was 
antagonistic to suprarenalin and para-sympatheticotonic 
(or vagotonic), that idothyrin is sympathicotonic, etc.. . . 
it is, therefore, impossible to separate the study of the 
function of the endocrines with the function of the nervous 
system of vegetative life. 

To study the pathological functional endocrine syn- 
dromes, without simultaneously studying the disturbances 
of the sympathetic and, more generally, the nervous 
system of vegetative life would be arbitrary and in- 
complete. For this reason, the study of the sympathetic 
has been included in this volume. The chapters by Dr. 
Guillaume give an excellent anatomical introduction 
and the descriptions of Dr. Harvier give it a splendid 
starting point which will be of great help to the reader. 
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II. THE CLINICAL ENDOCRINE SYNDROMES. 

In spite of the frequency of endocrine disturbances, very 
often their existence and significance is misunderstood. 
As time goes on, new methods spring up to help us locate 
and identify them. In these introductory pages, it is not 
amiss, after having shown the complexity of altered 
endocrine functions, to show the influence exerted by the 
sympathetic and to recall the facts which the clinician 
must base himself on, in order to reach a diagnosis and treat 
the case. 

We must keep in mind the various types of lesions which 
give rise to endocrine symptoms. Next to the cases with 
mild lesions, we have others which are quite severe. The 
clinical interpretation and therapeutic application of the 
facts must be very different. 

In certain cases there is a congenital lesion; for in- 
stance, when there is agenesis of the thyroid, resulting in 
myxedema or cretinism. More often we have to deal with 
acquired lesions: neoplasm or inflammations. The neo- 
plastic lesions may vary considerably ; they may be benign 
without any other importance than their location, such as, 
the colloid goitres, certain adenomata of the pituitary or 
of the adrenals. They may be epitheUal or sarcomatous 
lesions, as have been reported in the thyroid, the adrenals 
or the pituitary ; to the symptoms associated with destruc- 
tion of the gland, may then be associated those resulting 
from hypertrophy of the affected organ. Furthermore, the 
malignant tumor may show signs of cachexia due to 
the secretions (certain cancers of the thyroid). 

The histological study of a great number of benign or 
severe tumors has shown the part played by the hyper- 
plasia of the organ, more often dyshyperplasia than 
true hyperplasia and the resulting abnormal secretion, 
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certain cases of exophthalmos, or acromegaUa, for instance 
in which the histological characteristics undoubtedly 
pointed to this. Certain facts resulting from cystic tu- 
mors at the level of the pituitary show the damage which 
can be made by a limited lesion, sufficient to disturb the 
function of a gland and cause the appearance of dwarfism 
as in the classical case of Souques and Stephen-Chauvet. 

But — and this is important in ordinary clinical work — 
the endocrine lesions are often simply inflammatory or 
specific. The study of thyroiditis, or suprarenahtis, 
associated with acute infections, such as, typhoid or 
scarlet fever has been reported quite frequently during 
the last few years. In the same way infectious diseases 
have a well-known action on the pituitary. These diseases 
cause, either cellular alterations, which result in acute or 
subacute symptoms or interstitial alterations causing 
chemical changes. It is mostly in tuberculous or syphil- 
itic lesions of the endocrine glands that the symptoms ap- 
pear most frequently and most characteristically. If 
lesions of the thyroid, the adrenals, the parathyroids, 
the pituitary do not respond to treatment and evolute 
rapidly, those due to lues, how^ever, can be very satisfac- 
torily treated. The physician examining a patient with 
symptoms of endocrine disturbance should keep in mind 
the possibility of neoplasms, which cannot be cured and 
inflammations, or irritations by compression as in the case 
of bonv lesions of the sella turcica. 

In taking the history it is well to remember the fre- 
quency of infections as an etiological factor in lesions of 
the endocrines. Here, as everywhere else, acquired or 
congenital syphilis plays an imj^ortant part. Hereditary 
syphilis has often been found to be the cause of symptoms 
of endocrine disturbance. The same applies to acquired 
lues, be it in the case of myxedema, exophthalmic goitre. 
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infantilism or Addison's disease. Frequently, it appears 
to be the essential cause of the appearance of the symp- 
toms. In certain cases the lesions produced are des- 
tructive, but in a great many, antisjiihilitic treatment, 
combined with organo therapy, can cause remarkal>le 
changes, notably in sypliilitic thyroiditis. In other cases 
tuberculosis is responsible for the symptoms and will 
cause the appearance of pluriglandular syndromes. 

Sj-philis explains vcr>- often the influence of heredity, 
but there is also an endocrine heredity. This heredity has 
been noticed particularly in thyroid pathology; it can be 
direct. Families of myxedematous individuals have been 
reported (Brissaud), fiercditary or family exophthalmic 
goitre has been studied. It can l)e more complex; a mother 
having Basedow's disease can have children with myxe- 
dema. Similar findings have been made in regard to the 
pituitary, the adrenals, the pancreas, etc. It is possible 
that the well known heredity of disturbances of nutrition. 
or obesity are due to heredilan,' endocrine disturbances. 
The study of patients with endocrine disturbances should, 
therefore, not only include the investigation of the family 
for any evidence of lues, but other infectious diseases 
which manifest themselves in the children as disturbances 
of the endocrines. Emotions may possibly play a part in 
the etiology of endocrine disturbances. This has been 
known for a long time in the case of exophthalmic goitre 
and the late war has verified the influence of .severe 
emotions and fright on this disease. We know the action 
of emotions on menstruation (ijcriods delayed or ahead of 
time), on breast feeding, certain disturbances related 
to the internal secretions of tlie ovary (frequency of Chlor- 
osis at Xancy -French Lorraine, during the years the town 
was bombarded, Etienne and Richard). 

A large series of experiments, notably those of Cannon 
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and his co-workers, have shown the existence of a hyper- 
secretion of suprarenalin as a result of emotions. Changes 
in the adrenal secretion are liable to secondarily affect 
the secretion of the thyroid; these experiments have also 
shown a decrease in the secretion of suprarenalin by the 
inhibition of the gland in certain severe emotions. These 
facts, when related to clinical observations, allow us 
to agree with Laignel-Lavastine that emotions are Uable 
to be the starting point of endocrine disturbances. What w^e 
know of the sympathetic and the part that it plays in the 
function of the vascular glands helps us further to under- 
stand this possible action. But as in all other cases in which 
emotions are blamed as a possible cause, the exact part 
played by them remains complex and hypothetical. It is 
often exaggerated and it is necessary in each case to deter- 
mine exactly the importance of the emotional element. 

The examination of patients suffering from Endocrine 
disturbances is taken up in the various chapters of this 
volume. Sometimes our attention is drawn by the alter- 
ation of the gland itself. The hj'pertrophy of the thyroid 
in certain cases of goitre makes us look for alterations of 
the gland. The absence of the testicle or their atrophy 
after mumps makes us look for bony changes or other signs 
associated with testicular insufficiency. The evidence of 
a cerebral tumor, associated with bitemporal symptomat- 
ic hemianopsia due to retro-chiasmic irritation, makes us 
think of a lesion of the pituitary causing the various 
symptoms associated with lesions of this gland. There 
are, therefore, two tj'pes of symptoms: signs of a tumor, 
or anatomical alterations of the endocrine glands, or of the 
surrounding tissues, causing secondarily symptoms of 
compression, or irritation and functional signs, showing the 
aberration of the secretions with exaggeration or decrease 
of the secretions. The first are usually easy to see, but 
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may be absent when the second are present; these alone 
are sufficient to often suggest therapeutic intervention. 
The study of the thyroid shows numerous examples of this. 

The functional signs should always be looked for, 
whether the signs of glandular anatomical disturbance are 
present or not. They seem to have a predilection for cer- 
tain systems. For instance, disturbances in growth, such 
as, dwarfism, gigantism, etc., are usually due to distur- 
bances of the sexual glands, the thyroid, the thymus, the 
pituitary. WTiat I have previously said of the morpho- 
genic function of the endocrines, of their harmozones 
which regulate development, shows the primordial im- 
portance of disturbances of growth. It was believed, for 
a long time, that the thyroid alone was responsible for 
infantilism. We now know the part played by the pitui- 
tarj% the thymus and possibly the pancreas. The part 
played by the pituitary and the thyroid on the genital 
glands and growth is well known. All disturbances of 
growth should suggest to the physician an investigation 
of the function of the endocrines. 

Outside of disturbances of growth, alterations of the 
bony tissues are often of endocrine origin. Acromegalia is 
an example of this, so is rickets, osteomalacia, and many 
other bony affections have been found to be of endocrine 
origin. Recently, Professor Hutinel has shown how the 
study of any dystrophy of the bones should suggest an 
investigation of the endocrine system. Articular alter- 
ations are sometimes related to a certain degree to endo- 
crine lesions; chronic rheumatism is often associated with 
thyroid insufficiency (Lanccreaux, Paulesco, Souques and 
Sergent) and clinical investigations in some cases reveal 
the influence of the testicle, the ovary, the pituitary and 
other glands. Here again, we should not limit ourselves 
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to the study of the endocrines and the possibiHty of ac- 
quired or congenital lues should be investigated. 

Disturbances of the genital organs, male or female, be 
they primary or secondarj'^ to a known endocrine lesion, 
should always lead to investigation of the possibiUty of 
the disturbance of some other endocrine gland. 

Precocious amenorrhea has often revealed an alteration of 
the thyroid or the pituitarj% Impotence in the male, while 
it is often the result of some acquired testicular lesion is 
sometimes the sign of late infantilism of pituitary or 
thyroid origin. In the same way, the absence of develop- 
ment of the genitals in a young man is sometimes due to 
the thyroid or pituitary causes of infantiUsm. Inversely, 
hypersecretion of the ovary or hyperorchitis suggest 
adrenal or pituitary lesions and Harvier has brought to- 
gether the well-known facts of suprarenal virilism, hir- 
sutism or pituitary obesity with precocious development 
of the genital system. 

The various manifestations at the level of the skin or 
its derivatives is very important. Squamous skin, 
ichtyosis, wrinkled or senile skin, are symptoms of thy- 
roid insufficiencv. Drv^ness of the skin, decreased or 
absent secretions have also been reported w^hen there 
was a thyroid insufficiency. Attacks of sweating have 
inversely been noted in cases of hj^perthyroidism. Pru- 
ritus, urticaria, circumscribed edema, certain eczemas are 
also manifestations of endocrine disturbances. Disturb- 
ances in the cutaneous pigmentation, and specially 
melanodermia are of great value as indicating some 
change in the adrenals. The loss of hairs, particularly 
the partial loss of the eyebrows has been given as an evi- 
dence of abortive myxedema (Leopold-Levi and Roth- 
child). This is also observed in certain affections of the 
pituitary. Inversely, we see an exaggeration of the de- 
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velopment of hairs in certain cases of suprarenal virilism or 
hirsutism. Teeth easily affected, or absent, belong to this 
same group of symptoms and in children the persistence 
of the milk teeth and the superposition of the two denti- 
tions is sometimes a sign of hypothyroidism as I have 
observed with Mrs. Long-Landry. The nails can be also 
altered striated, with many white marks, thin and easily 
breakable. The examination of the hairs, the nails, the 
teeth, added to that of the skin, is essential w^hen- 
ever an endocrine lesion is suspected, particularly a thy- 
roid disturbance. 

Among the disturbances in nutrition which go hand in 
hand w^ith changes of the skin and its derivatives, obesity^ 
holds an important place as being one of the most fre- 
quent signs of endocrine disturbance. Be it associated or 
not with bone, genital or skin lesions, it has often been 
caused by an insufficiency of the thyroid. There are also 
more complex causes; that is, it may be due indirectly to 
an action on the genital glands by the thyroid. Next to 
the thyroid in frequency and possibly more often, the 
pituitary is involved. Occasionally the pineal and the 
adrenal glands are to blame. Certain syndromes, ^uch 
as, Dercum's disease appear distinctly as polyglandular 
syndromes, in which at least three glands are involved: 
ovar>% thyroid and pituitary, and possibly, also the ad- 
renals. In all cases an endocrine disturbance should be 
suspected in cases of obesity, particularly if it shows evi- 
dence of partial obesity, be it painful or not. Obesity 
associated with thin limbs is verj'' characteristic in certain 
adiposo genital syndromes of pituitary origin. 

Next to obesity, w^e must place diabetes meUitus, which 
often leads the w^ay to the discoverj^ of an endocrine 
disturbance. Next to pancreatic diabetes, clinically and 
experimentally, so clearly specific, there are diabetes due 
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to thyroid disturbances. Glycosuria has frequently been 
noted during exophthalmic goitre. Other cases seem to 
bear some relation to disturbances of the pituitary, the 
occurrence of diabetes during acromegaUa is not excep- 
tional; if at first the origin might be pressure on the floor 
of the third ventricle (Loed, Launois, Roy, Marcel Labbe), 
instead of a functional pituitarj'' deviation, it is neverthe- 
less, occasionally a suggestive sign in di^allging a pituitary 
lesion. Finally, adrenal diabetes has attracted consider- 
able attention and we recognize more and more the im- 
portance of this gland in the etiology of certain cases of 
glycosuria. The investigation of a possibihty of glyco- 
suria, the appreciation of its degree and rj'thm can put 
us on the track of an endocrine disturbance. The relation 
of glycosuria to the injection of suprarenaUn or pituitrin 
has suggested certain very interesting conclusions which 
in the future may be of considerable clinical importance. 

Diabetes insipidus, more so than diabetes mellitus, can 
have a clearly defined significance, and a series of recent 
studies has shown its value as an indicator of para or 
pituitary disease; the injection of the extract of the pos- 
terior lobe of the pituitary will temporarily cause the 
polyuria to disappear in certain cases. Investigations 
should, however, be carried out on the possible influence 
of the nervous system, which has been brought out by the 
recent work of Camus and Rousey who were able to cause 
a polyuria by irritation of the floor of the 3rd ventricle. 

Intellectual and mental disorders should also be investi- 
gated. We have known for a long time that backward- 
ness, imbecility, idiocy, etc., have been recognized as be- 
ing the result of myxedematous hypothyroidism. This is 
also recognized as the cause of torpidity and sleepiness, 
mental instability and various psychoses occur quite often 
in Basedow^s disease. In the same manner, in acromegalia 
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many cases have been reported suflPering from melancho- 
lia, desire to commit suicide and, particularly, torpidity 
and mental confusion. Patients with Addison^s disease 
are sluggish; those with Dercum's disease melancholic. 
Grouping together all these facts Laignel-Lavastine a few 
years ago was able to bring together the psychic disturb- 
ances and abnormality of the endocrines. These dis- 
turbances are, however, not sufficiently systematized to 
be as valuable indicators as changes in the skin, nutrition, 
etc. All that can be said at present is that in view of our 
ignorance of the cause of the development of certain in- 
tellectual changes, the investigation of disturbances of 
the endocrine may be of value. This is the case in the 
mental changes during puberty and the menopause and 
perhaps such an investigation may result in interesting 
therapeutic conclusions. Nervous symptoms; such as, 
epilepsy or tetany, are in certain cases indicative of endo- 
crine disturbances. Generalized tetany, as seen in infants, 
in pregnant women, and in adults, is probably an indica- 
tion of parathyroid deficiency, whether there is a de- 
ficiency of calcium or not. 

Another illustration of symptoms of endocrine origin can 
be found in cardio vascular symptoms. We have known 
for some time that hypotension and certain associated 
manifestations, such as, the white line of Sergent, have 
been considered as due to adrenal insuflSciency. The 
prognosis of certain acute affections (scarlet fever, ty- 
phoid, etc.) has often seemed to depend on whether or not 
the adrenals were affected, so much so, that a real adrenal 
syndrome has been found in acute infections having as a 
starting point cardio vascular changes. Inversely, arterial 
hypertension seems in certain cases to be due to an in- 
crease in the adrenal secretion. Dr. Harvier has studied 
these various syndromes in this volume. We must, always 

8 
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be very careful in their interpretation, but it is certain 
that the investigation of the causes of disturbances in 
arterial pressure may be of value in endocrinology. 

It is not my intention to describe in this introduction 
all the symptoms and syndromes related to the pathology 
of the endocrines. Each day the list grows longer. Each 
organ of the body can furnish an example of it. Above 
everything else it is the disturbances affecting the mor- 
phology of the individual, by altering his nutritive leta- 
bolism, which have a diagnostic value, and it is, therefore, 
on these that we must insist. It goes without saying that 
a complete examination may reveal may others. Such an 
examination will bring out the whole syndrome of thy- 
roid insufficiency or hyperfunction. It will make the 
diagnosis of pituitary or adrenal lesions. Each gland 
has its own symptomatology and Dr. Harvier has very 
correctly insisted on these various suggestive syndromes. 
All do not have the same accuracy. Por instance, the 
symptomatology of the thyroid is now very definite, 
thanks to the publications of Leopold-Levi and Rothchild, 
and is particularly easy to understand, due to the results 
of thyroid organo therapy. Pituitary symptomatology is 
beginning to be better known, but adrenal symptomatol- 
ogy has not yet been definitely defined. The respective 
parts played by the glandular and by the sympathetic 
nervous system disturbances are hard to judge even in 
cases of Addison's disease. Arterial hypotension which 
inyariably results in adrenal insufficiency can be due to 
so many different causes that alone it cannot be consid- 
ered as indicative of adrenal insufficiency. 

Por this reason, it would be very important during acute 
or chronic diseases to have definite signs of the functional 
capacity of the various endocrine glands, to be able to have 
endocrine tests similar to those performed in pathological 
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conditions of the kidney and liver. In the same way, it 
would be very useful to have various signs to enable us to 
define the intervention of the sympathetic nervous system 
in the symptomatology under observation. 

At the present time our observations are still very 
indefinite. It is only fair to say, however, that the injection 
of suprarenalin and of pituitrin (posterior lobe) has been 
tried lately and has often given very interesting results. 
Not only has the subcutaneous injection of suprareoahn 
cardio vascidar effects, which have been known for many 
years, but it can, with or witliout the injection of sugar 
give a glj'coeuria more or less marked (Blum) accompanied 
by a hj"perglycemia, the significance of which has been 
very much in dispute. Somewhat similar to this supra- 
renalin glycosuria is pituitary glycosuria which was dis- 
covered by H. Claude and A. Baudouin. They consider 
that glycosuria is a normal consequence of an intra- 
muscular injection of the posterior lobe of the pituitary, 
previously purified and the lipoids having been removed, 
provided it is followed by a meal containing sugar (pre- 
ferabJy one half hour afterwards); this glycosuria is 
noticed particularly in patients suffering from arthritis, 
is absent in tubercidous individnals and is more abundant 
than suprarenal glycosuria under similar conditions. To 
this glycosuria are added cardio vascular phenomena stud- 
ied by H. Claude, R. Porak and Routier and consist in 
more or less marked changes in the tension of the pulse. 
H. Claude, together with R. Porak, has recently tried to 
make biological tests of these re-actions of suprarenahn 
and pituitrin .so as to be able to bring out lesions of these 
glands in mixed glandular syndromes. For instance, the 
glycosuria and cardio vascular re-actions, following the 
injection of pituitrin are absent in acromegaha. In patients 
witli Basedow's disease, the cardio vascular re-actions are 
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exaggerated after the injection of suprarenalin or pituitrin. 
In thyroid insufficiency the glycosuria and the drop in 
systolic pressure are normal, but the acceleration of the 
pulse occurs instead of slowing. In patients with Addi- 
son's disease there will be no glycosuria and the systolic 
pressure will rise instead of going down. 

Without doubt it is too early to deduct from these tests, 
definite conclusions. They are liable to occur in transi- 
tory endocrine disturbances after infectious diseases, for 
instance, without this being an indication of any perma- 
nent lesion of the gland. Nevertheless, they are Uable 
to give us some idea of the endocrine equilibrium and when 
we understand these reactions better we probably will be 
able to refer to them chnically to help us in diagnosis. 

These tests, furthermore, bring out the intervention 
of the sympathetic. It is the stimulation of this system 
which after the injection of pituitrin inhibits the fijcation 
of glucose by the hver, its stimulation seems to play a part 
in certain of the effects of suprarenaUn. Lately, the in- 
jection of suprarenalin has been used as a method of show- 
ing up excitabiUty of the sympathetic. Dr. Harvier has 
gone over in detail the various plans of this subject, partic- 
ularly those of Eppinger and Hess on the injection of 
suprarenalin on one side and atropin and pilocarpin on the 
other. The injection of suprarenalin is inactive in some, 
in others it causes an increase in the blood pressure; tachy- 
cardia, polyuria, glycosuria with or without the previous 
injection of glucose, dilatation of the pupil, etc. It stimu- 
lates the sympathetic and such individuals are called 
sympathicotonic. Pilocarpin inversely, in predisposed 
individuals, causes a marked tachycardia, sweating, 
salivation, nausea, vomiting, spasms of the intestines, 
cohc and diarrhea. In others, it is without effect. It 
stimulates the vagus nerve in the first type of case, which 
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is called vagotonic. In the same manner atropin paralyzes 
the vagus and in sympathicotonic individuals will cause a 
tachycardia, dilatation of the pupils, dryness of the mouth, 
etc. Tliis division of patients into vagotonic and sympa- 
thicotonic has been further investigated diiring the last 
few years. The oculo cardiac reflex is a great aid in this 
respect. When positive, tliat is. when there is slowing 
of the pulse after ocular pressure, it indicates vagotonia; 
negative, that is, when there is an acceleration of the pulse 
is considered to be a sign of sympathicotonia. In spite 
of a certain reservation which we must make for this test 
it is, nevertheless, a very useful sign whenever we are 
investigating the sympathetic system. 

The study of the sympathetic is extremely fruitful and 
complex and recent investigations indicate how much our 
knowledge is increasing every day. It is, however, dif- 
ficult to determine its limits. The nervous system of 
vegetative hfe can be affected in many ways, often by the 
intermediary of a gland of interna! secretion. Actually, 
as Dr. Guiliaume has described, it consists of the true 
sympathetic and the cranial and pelvic parasympathetic 
system. It is in the cranial parasympathetic that we 
must include the vegetative fibres annexed to the vagus 
wliich exert their action on the respiratory system, the 
gastro intestinal tract and its adnexa and the heart. It is 
by the intermediary of these fibres that the association 
reflex, such as, the oculo cardiac reflex occur. It is also 
the case in these refle.xes showing the connection between 
the nuclei of the vagus and the general sensory tracts or 
those showing the functional sympatehico-parasympathetic 
mechanism. These examples show how many symptoms 
can result from disturbances of the normal mechanism of 
the synipathetico-parasynipathetic apparatus. In the 
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cases in which the equihbrium between these two systems 
is normal there are some (among which are the vagotonics 
we have previously referred to) which show a hypertonia 
of the parasympathetic which is discussed by Dr. Harvier 
in this volume. They have a slow pulse, myosis, sunken 
eyes, are pale, have abundant and easy perspiration, 
hypersecretion of saliva, bronchial and intestinal secre- 
tions. Pilocarpin exaggerates these symptoms. The 
oculo cardiac reflex indicates a hypertonia of the vegeta- 
tive vagus system and numerous other symptoms also 
indicate this. Others have hypertonia of the sympathetic 
which manifests itself by protrusion of the eyeballs, 
mydriasis, warm skin, tachycardia, decrease in secretions, 
slowing down of digestion, contraction of the sphinxters 
resulting in constipation. Secondarily, the suprarenal 
and thyroid secretions are increased and cause various 
phenomena. These individuals react to certain pharma- 
cological substances, notably suprarenalin, which some- 
times brings out certain confuse symptoms. 

These two syndromes are, however, not always dis- 
sociated clinically. We can have a resulting syndrome of 
hyperactivity of the two systems, with neutralization in 
antagonistic territories corresponding to what Hess and 
Eppinger have described under the name of vagotonia. 
It is better defined, as suggested by Dr. Guillaume, under 
the name of neurotonia (meaning hypemeurotonia). This 
neurotonia syndrome groups together a number of sick 
people, nervous system invalids, which complain of gas- 
tric disorders, cardiac disturbances, and various symptoms 
of neurasthenia. The investigation of the various reflex 
reactions is a great help to prove the existence of this 
syndrome. The oculo cardiac reflex is positive; atropin, 
pilocarpin and suprarenalin cause suggestive symptoms in 
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these subjects. To understand this syndrome all that is 
necessary is to notice the symptoms which accompany 
emotions; the emotional neuro A'egetative phenomena 
being neurotonic. The jiatients, which Dnpr^ had in mind 
when he studied the emotional constitution, certainly were 
neurotonic. In the gastric neurosis we also find many 
examples of neurotonic individuals; that is, disturbances 
due to modification of the two nervous systems of vege- 
tative life. 

\\e see without insisting further, the multiple clinical 
manifestations which may result from disturbances of the 
nervous system of vegetative life. These also result in re- 
actions far away; reflex, neuralgia, tonic disturbances, 
s,^■n]ptomatic visceral affections and many others. 

In spite of the many new discoveries relating to the 
pathology of the sympatiietic, its symptomatology is still 
extremely obscure. The conception of neurotonia and of 
the balance which normally exists between the sympa- 
thetic and parasympathetic system certainly helps us in 
analyzing chnical facts. These can still better be inter- 
preted, thanks to the various reactions we have mentioned 
(oculo cardiac reflex, atropin, pilocarpin or suprarenaUn 
tests). It is to be hoped that in the near future the 
physio pathology of the sympathetic system and its 
symptomatology will be possible to study from a practical 
point of view. 

At the present time, we limit ourselves to the observation 
of the effect of certain endocrine disturbances on the func- 
tion of the sympathetic and parasympathetic and the no 
less definite action of these systems on the endocrine glands. 
We must, however, remember that there are direct con- 
nections between the endocrine glands without the inter- 
vention of the nervous system, so that functional alter- 
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utions of a gland may occur without the intervention of 
one of these systems.^ 

From what I have just said we see that the clinical study 
of the patient allows us, by the investigation of a series of 
symptoms, to look out for the possibility of some endocrine 
alteration, to sometimes fix the chronology- of the various 
accidents and to reach certain therapeutic conclusions. 
Xery happily, the treatment of patients has very largely 
benefited by these progresses in clinical investigation. 
The conception of the part played by the sympathetic and 
the parasympathetic, is ver>' important and there is no 
question but that many tlierai)eutic effects are exerted by 
the intermediary of tills nervous system. It is, therefore, 
to be hoped that tlie progress in endocrinology and the 
study of the sympathetic, will enable us to better under- 
stand the neuro glandular disturbances allowing us to 
appreciate better the therapeutic indications and the most 
efficacious method by which these can be employed. hJ 

m. GENERAL THERAPY OF DISEASE OF THE 
EXDOCRLXES. 

In the preceding chapters I have brought out the well- 
established action of certain glands in the etiology of 
certain definite diseases: the thyroid in myxedema and 
exophthalmic goitre, the pituitarj' in acroniegaha, the 
adrenals in Addison's disease, I have also shouii, next to 
these fairly simple examples, others more complex, in 

' It is wdl lo rempmber Uint the pari plaj-ccl liy Ihi- ncn-ous system Li much more 
Fxlrn.aivi?' thnn in al prFHent odmittou in the? pnKlucUon of symptonis whidi are Eje- 
llevcil to be of endotrine oriffin. Recent cx|)crimfnlal resenrchra na well as BnBlomical 
Hid clinical obsFrvBtions wcm to «fiow that the sj^-mptunu, belic-ed to be due to pitui- 
ton' lesions Ipolyuria. adiposes, infantilixni) i^n be produced by pur^lv ner\-au9 lesioiu 
oT the floor of the third ventricle (Camus and R^m.osy). A ease of so-mllpd pituitaiy 
intnnlilism, on which an autopsy was perfonned in front of the writrrand Dr. Otth»la 
and Mouion. shonTd a ODrnial pitui tan', while there was a tumor of the third rentrirle. 
It ix therefore possible that endocrinoli^ty, while correct as a whole, may have to be 
revised as lo its detail*. 
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which the action of the endocrine glands was exerted on 
other glands. Such is the case of infantiUsm which may 
result from the effects of the thyroid, or the pituitary on 
the genital organs. There are other cases in which several 
endocrine glands are simultaneously affected, bringing on 
pluri-glandular syndromes, the clinical explanation of 
which varies : obesity of the menopause, Dercum's disease, 
sclerodermia, certain types of senilism or of genito- 
dystrophic gerodermia, are examples of these types of 
cases. Whether we are dealing with such cases or others 
apparently simpler, we must not forget the part played 
by the sympathetic nervous system, which is very evi- 
dent in certain diseases (Addison's), but more obscure 
in others. 

CUnical investigation allows us to bring out certain 
alterations of the endocrine glands, but what is often not 
brought out is the nature of the functional glandular dis- 
turbance, which causes the symptomatology: insuf- 
ficiency, aberration, hyperfunction. I have already said 
how difficult it was to decide and how very careful we must 
be of our interpretations, always, however, remembering 
the importance of aberrations by insufficiency which are 
particularly efficaciously treated therapeutically. 

Finally, we must remember that in endocrine pathologj', 
outside of new growths a large place must be kept for 
inflammation, and that rheumatism, tuberculosis and 
sjT^hihs are often the cause. 

The pathology of the thyroid, of the pituitary and of 
the pancreas shows numerous examples of this. The possi- 
bility of a luetic infection must be remembered and may be 
verj^ useful when the question of treatment comes up. 

Our therapeutics can be etiological and aim at treating 

the disease which has caused the inflammation of the 

. endocrine glands. It can by radiology, or by surgical inter- 
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vention attempt to act directly on the diseased gland. It 
can finally attempt to supplement or stimulate deficient 
functions, and more rarely inhibit them. 

I. ETIOLOGICAL TREATMENT. 

However logical this method may appear, it is only 
rarely indicated. Naturally, when lues is the etiological 
factor, antisyphilitic treatment should be attempted; 
while recommended in thyroid and pituitary affections it 
has, however, only a limited effect, limited by reason of the 
lesions which must be remedied. A\Tien destructible, it 
cannot, even when healed, bring back the regeneration 
of the organ; gumma of the thyroid, of the pituitary leave 
sclerous lesions, which are incompatible with a normal 
function of the gland. The treatment, moreover, cannot 
change certain lesions in the neighborhood, such as, alter- 
ation of the chiasma of the optic nerves which is so often 
noticed following affections of the pituitary. In spite 
of its limited effect, antiluetic treatment should always 
be attempted whenever a syphilitic origin is suspected, 
associated with organo therapy it seems to definitely help 
in impro\'ing the condition in many cases; its action has 
been noticed in certain cases of myxedema due to a 
thyroiditis of specific origin. It seems to act in the same 
way in certain sjiidromes of pituitary origin, if not on 
the pituitary lesion at least on the meningitis, which is 
often associated with it. In other cases anti-rheu latic 
treatment will be beneficial. Sodium sahcylate has been 
specially recommended in exophthalmic goitre. It cer- 
tainly is a great help in many cases. Since Chibret and 
later Babinski have advised its use; it has been admin- 
istered in much larger doses and not simply as an anti- 
rheumatic agent. In the same manner quinine plays a 
part in endocrine therapy and we cannot say that its use 
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should be limited only to cases of malaria. Tuberculosis 
sometimes causes endocrine manifestations and this fact 
may be of value in certain therapeutic indications. 

In spite of all this, etiologj' does not help us verj' much in 
the treatment of these patients and the knowledge that we 
are dealing with functional disturbances by deficiency or 
excess, which we must attempt to modify, has done much 
to bring about a marked improvement in the condition 
of our patients. 

II. SURGICAL TREATMENT. 

Surgical interference is rarely indicated in endocrine 
pathology-. There are, however, certain definite cases in 
wliich it is of great help. We have known for many years 
the surgery' of the thyroid. At first, limited to simple 
goitre and tumors, it has now extended to exophthalmic 
goitre and if intervention is still often questionable , be- 
cause of the danger, it can be considered as rational in 
certain cases, as for instance, those recently studied by 
Roussy. The facts established show that while there is no 
question of the benefit of partial thjToidectomy in Base- 
dow's disease, it has also its drawbacks. Thymectomy 
has also been performed with variable success, with or 
without thyroidectomy. In h^^Je^trophy of the thymus 
in childhood, for a while surgery of the thymus became 
popular as a result of the investigations of Veau, but it is 
now limited to verj' rare cases. 

The surgery of the pituitary has been even more care- 
fully studied and we are still far from having perfected it. 
The recent investigations in France of Lecene, Toupet and 
Lenormant have shown that the pituitary could be 
reached through the nasal route and that its removal in 
man was possible. The results are, however, far from 
what was e.xpected after the first few cases were pub- 
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iished. It seems as if this verj' dangerous intervention, 
which is advised in acroniegaHa and patients suffering from 
acUposo genitalis, is only indicated when, to the symptoms 
of pituitary disturbance, are added serious evidences of 
hypertension (headache, alteration of vision), and when 
the X-ray also shows a marked enlargement of the sella 
tursica. The removal of the pituitai-y is never complete; 
it is necessarily a partial operation and is purely palliative. 
It seems as if in certain cases all that is done is to decom- 
press the affected region. The recently published obser- 
vations of Lecene and Morax verify this hypothesis, as by 
causing a falling down of the deep wall of the sphenoidal 
sinus, that is, the floor of the sella tursica, without touch- 
ing the pituitarj-, Lecene was able to cause the disappear 
ance of an adiposo genitalis syndrome, associated with 
marked signs of hypertension, notably ocular disturbances 
with changes in the disks, which were also improved by 
the operation. A simple decompression has occasionally 
given similar results. Pituitarj' surgery, therefore, is still 
a method only to be used exceptionally, and aims more to 
relieve hypertension than the pituitary lesion. However, 
the results of decomjircssion of the sella tursica, as per- 
formed by Gushing and Lecene, show that this method 
might be used in certain cases. 

However limited at present is the surgery of the endo- 
crines, it is indicated in removable tumors, (certain thy- 
roid tumors for instance) or to modify the consequences of 
certain neoplasms which, as in the case of the pituitary, 
cause secondary symptoms by dii-ect pressure or by hyjier- 
tension. It cannot be said, however, that endocrine 
surgery is a method we can hope ^'erj' much from in the 
future, since it can only act in tumors and their conse- 
quences. It cannot remedy a glandular deficiency, the 
usual result of an endocrine lesion. 
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Its usefulness in certain disorders of sympathetic origin 
is also limited. However interesting might be the inter- 
ventions attempted in the past by Jaboulay and Jennesco, 
of resection of the cervical sympathetic in exophthalmic 
goitre, less severe methods will probably give better 
results. 

III. TREATMENT WITH X-RAY. 

The glandular cells are susceptible to the X-rays and 
these can decrease their function. This is, however not, 
without certain drawbacks and a classical case has shown 
the etiological influence of radiotherapy, directed against 
hypertrichosis, in producing manifestations of myxedema, 
previously modified by thyroidien organo therapy (Acch- 
iote). This is not an isolated case, and such facts sug- 
gested that these rays might be usefully employed in cases 
in which hyperf unction of certain glands was suspected. 

X-ray has been used for many years in the treatment 
of fibroma and it was believed that its action on the 
ovary by causing premature menopause, would modify 
this condition. This theory has been found to be incor- 
rect, for we know now that radiotherapy has a direct ac- 
tion on the fibromatous tissue. It is, nevertheless, true 
that X-ray causes a decrease, then a cessation of the 
periods and anatomically brings about a degeneration of 
the Graafian folUcles, while in man it will stop the evolu- 
tion of the spermatozoa. 

The atrophic action of the X-rays has been tried on the 
thyroid, in cases of exophthalmic goitre and very variable 
results have been obtained. In 1911 P. Marie, Clunet 
and Raulot-Lapointe by using large doses of very hard 
rays, obtained remarkable results, as regards the con- 
stancy and regularity of the evolution of the phenomena 
observed. However, not all cases are improved and 
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radiodermia, which is particularly liable to occur on the 
neck, is often an obstacle to the use of this type of treat- 
ment. For this reason, this procedure is not the method 
of choice; furthermore, hyperf unction is not the only cause 
of Basedow's disease and the theory of dysthyroidism 
possibly explains some of the failures of the method. 

The pituitary seemed to be susceptible to the X-rays 
and Beclere has advocated its use in certain cases of 
acromegalia. The few cases in which improvement was 
observed allow us to believe that it may be possible to stop 
the early evolution of acromegaUa and gigantism by rad- 
iation, and that it might also be possible to modify some 
of the symptoms of adiposo genitaUs with ocular symp- 
toms. Unfortunately in such cases, there is such a mixture 
of symptoms of insufficiency and hyperfunction that we 
cannot expect much from radio therapy j which is, moreover, 
difficult to apply and if Beclere, Jaugeas and others have 
reported favorable results, here again, as in exophthalmic 
goitre, we must abstain from any premature conclusions. 

Zimmern and Cottenot have thought that the adrenals 
could be affected in a similar manner. They believed that 
hypertension is often of adrenal origin, and that radio 
therapy of the suprarenal capsule through the lumbar 
region might be beneficial. This method, while without* 
any effect in cases of arteriosclerotic or albuminuric hyper- 
tension, seemed to have improved real cases of uncompli- 
cated hypertension and to have markedly reduced the 
arterial pressure. This method has been experimentally 
controlled by Zimmern and Cottenot, which has enabled 
them in dogs to cause destructive alteration of the medulla 
and of cortex of the adrenals. Here again, however, we 
are dealing with inconstant results which we must accept 
with considerable reserve. 

These examples to which we must add the thymus, very 
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easily affected by radiologj' according to Regaiid and 
Cremieux, show that this method can be of value in cer- 
tain cases of hypertension. This method should only be 
used as an adjunct to other procedures more liable to 
modify the glandular disturbances. It is to orgauo 
therapy that we must look in most cases as the method 
most liable to bring about results. 



rv. ORGANO THERAPY. 

This method is based on the use of the juices and ex- 
tracts of tissues and has as chief aim, to remedy- the ab- 
sence or hypofunction of an organ, by means of extracts 
of similar organs taken from animals. 

The extracts of organs have been utilized since 
antiquity, but it is only since Brown-Sequard and the 
first investigations of the treatment of myxedema with 
thjToid extract that organo tlierapy has become of any real 
value. Dr. Carrion and Dr. Hallion have covered this 
subject verj" thoroughly in this volume, so that there is no 
necessity to go into any detail. 

Organo therapy can be accomplished in many ways. 
Milk and eggs can sometimes be considered as organo 
therapeutic products. In the same manner, certain i»rod- 
ucts, such as, bile, gastric juice, are often utilized; in 
other cases, the active principle isolated from a gland is 
used. The typical example of this being suprarenaiin, but 
it is cliiefly the organs themselves, either fresh, or their 
extracts, obtained in various ways which constitute the 
majority of organo therapeutic products. 

When we are using them, it is well to know what to 
expect of them and to be warned against certain errors in 
interpreting their action. Thyroid organo therapy, which 
is so remarkably efficacious in niy.vedema has allowed us 
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to discover a triple action: substitute, homo stimulating 
and symptomatic. 

The substitute action consists in that the extract which 
is administered substitutes its action for that of the deficient 
organ. In congenital mjTcedema due to agenesis of the 
thyroid, the extract takes the place of the absent thyroid. 

The homo stimulating or auto restorative action is also 
easily understood; if the extract is administered when 
the gland is only partly destroyed it can help in the re- 
building of the organ and stimulate its function. This is 
so in quite a few cases of thyroid insufficiency. 

To these two modes of action which can be termed spe- 
cific, we can add a third which we must always keep in 
mind when we are watching the effect of organo therapy. 
An extract of an organ, like all other organic or mineral 
medication, has a pharmacodjTiamic action pecuhar to it. 
As such it can be employed symptomatically to bring out 
new symptoms or suppress pathological ones; the pituitary 
furnishes an example of this type of action. We use pitui- 
trin to accelerate labor or to increase intestinal peristalsis. 
Basing himself on the symptomatic action of these extracts, 
Gley has verj' rightly criticized the conclusions which are 
reached on the action of certain extracts of organs. In 
spite of this, symptomatic organo therapy has a big field 
of action and thyroid extract in small doses has shown its 
value in a multitude of cases. 

It seems difficult, however, in the great majority of 
cases, not to believe in the substitute or homo stimulat- 
ing effect of organo therapy. The recent investigations 
of J. J. Huxley on the acceleration of growth by means of 
verj" small doses of thyroid to tadpoles, his investigations 
on the axolotl of the salamander under the influence of the 
same medication show how pronounced is the action of 
thyroid on the phenomenon of growth. This action 
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seems to be really^a substitute one or even homo stimu- 
lating. In the same manner the very definite effect of 
pituitrin in diabetes insipidus cannot be considered as 
purely symptomatic. It only manifests itself in the case 
in which other signs point to a pituitary cause for the 
polyuria. In other cases there is absolutely no effect. 
It seems difficult in such cases not to believe that there is 
a specific action. In the same manner in suprarenal 
organo therapy the action is far from being purely 
symptomatic and predominately cardio vascular. In many 
cases the blood pressure is hardly affected and it is chiefly 
in the cases of suprarenal insufficiency that the changes 
are noticeable. 

In all the cases of endocrine disturbances, in which some 
of the symptoms are clearly due to glandular hypofunc- 
tion, substitute or homo stimulating organo therapy is 
therefore indicated. This is so in the case of thyroid 
medication in myxedema, suprarenalin in Addison's di- 
sease or adrenal insufficiency and ovarian medication in 
natural or artificial menopause. 

Inversely, when hyperfunction or aberration of func- 
tion with exaggeration of secretion is suspected, such type 
of medication would be detrimental. We know, for 
instance, the bad effects of thyroid medication in exoph- 
thalmic goitre. We can, however, to a certain extent 
rely on inhibitive organo therapy. This is the method 
which has led Ballet and Enriquez to use the blood of de- 
thyroided animals on the treatment of exophthalmic 
goitre, or which we employ when we give pituitary extract 
in the same disease. As the physiological action of the 
various endocrine glands is better known and their inter- 
glandular relation is better understood, such type of 
organo therapy will be used more frequently, and will 
become more definite. Already the theory of glandular 
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hormones has enabled us to understand how certain types 
of organo therapy exert a stimulating action on other 
glands than the ones injected. If the conception (rf 
Chalones suggested by Schaefer is ever proved; if it is ever 
established that certain endocrine glands, have und^ 
certain conditions an inhibitive effect on other glands, 
then the tlierapy of glandular hyperfunction or dyshjT>er- 
f unction will have made a great step forward. This 
chapter is, however, only at its beginning. 

There are cases, becoming more and more numerous, in 
which, organo therapy must be complex. I have already 
insisted too much on the importance of polyglandular syn- 
dromes and the freciuency of a simultaneous alteration of 
several glands, to say more on this subject. We must 
oppose an associated organo therapy to multiple func- 
tional disturbances. In some cases, it is best to give each 
one for a certain period, in other cases the extracts of 
various glands should be given simultaneously. I find 
more find more, that I have to use preparations containing 
a combination of: thyroid, pituitary, ovarian and adrenal 
in varying i>roportions. When administered in syndromes, 
such as, Dercum's disease, glandular obesity, sclerodermia, 
certain cases of infantilism, etc., these organo thera- 
peutical preparations seem to act very favorably. It even 
seems as if thyroid medication was l)etter tolerated when 
combined with either adrenal or pituitary extract. When 
medication has to be carried out for a long period of time 
the association of these extracts is particularly indicated. 

We must finally remember that the good or bad results 
of organo therapy can occasionally help us in diagnosis; 
this has been established by Gilbert and Carnot. It is by 
means of this method that Leopold Levi and 11. de Roth- 
schild have shown the numerous conscciuences of a mild 
thyroid insufficiency. It is, also, by this method that the 
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];art played by tlie liver and pancreas in the production of 
diabetes lias been established by Gilbert. No doubt we 
must, as suggested by Gley, Camus and Rousey, make 
certain reservations on the significance of the results of 
therapeutic investigations liy these extracts. It would 
however, be unfair not to believe that they have at least 
some A"alue. 

Simple or complex organo therapy has lately given re- 
markable results, and each day we see new indications 
arising. It, however, necessitates a definite technique 
and careful watching. The many accidents resulting from 
excessive or irrational thyroid medication is well known; 
in the same manner suprarenal medication is not without 
its drawbacks. The various methods of administering 
these extracts either l>y mouth or subcutaneously, deserve 
a certain amount of study, but Dr. Carrion has covered 
tliis subject very carefully so that it is not necessary to 
go into details. AH that I will say, is that at the present 
time, dried extracts are far sui>erior to fresh ones, except 
in certain exceptional cases. We must remember that 
the preparation of these products is verj' delicate and for 
this reason only reliable products should be employed. 

The mode of administration, according lo the extract 
employed, has a consideralile importance. Oral adminis- 
tration is the simplest method, and in jn-escribing thyroid 
or ovarian extract, no other way need be used. The con- 
stant results obtained by this method of administration 
has been proved in many cases. The report of Murray,' on 
a case of myxedema wlio was kept in good health for 28 
years by the ingestion of thyroid extract by mouth shows 
this well. It is, however, evident that other products are 
less active when administered in this manner; certain 
gastro intestinal juices seem to affect them, for instance, 
pancreatic extracts are affected by the gastric juice. 
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Attempts have been made to get around this by surround- 
ing the extracts with gluten, wax or keratine, w^ithout 
however obtaining constant results. Rectal administra- 
tion has been advocated and it seems as if macerations of 
fresh organs (liver or pancreas) have a real acti\'ity. 
This method, however, cannot be used for constant 
medication. It is administered at bed time and laudanum 
is added to it so as to prevent its expulsion. 

Subcutaneous injection was for a long time believed to 
be impossible, because of the drawbacks resulting from 
the administration of albuminoid materials under the skin. 
We now know that we can administer under the skin, 
without any inconvenience, certain preparations, from 
which the lipoids have been removed and which have been 
sterilized. The thermostable substances which they con- 
tain, still retain a certain number of characteristics. If such 
a method is without value in the case of the thyroid, it is 
very useful in the administration of pituitrin or supraren- 
alin. In certain severe anemias, the extract of bone marrow 
seems to act very quickly and verj'^ definitely. It is, there- 
fore, not always advisable to abstain from administering 
endocrine products subcutaneously. The only method 
which should be avoided is the intravenous route which 
sometimes will cause severe accidents. In spite of this, 
it has occasionally been recommended to administer in- 
travenously the posterior lobe of the pituitary is hemop- 
tysis. I believe that it is safer not to do so. 

Organo therapy when properly administered has given 
remarkable results, providing it has been given regularly 
and over a long enough period. Too often the diagnosis 
of an endocrine lesion is associated with that of some 
organic lesion which cannot be cured or modified verj' 
much. Organo therapy, which is the treatment of func- 
tional disturbances, can ameliorate the symptoms. It can 
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even modify them by changing the functional disturb- 
ances. Thyroid medication has shown this clearly. 
Perhaps less striking are the results of adrenal medications 
in diseases of the adrenal glands. Pituitary medication 
has also given excellent results. The action of mixed 
organo therapy has proved itself in many cases of poly- 
glandular syndromes and the fact that the medication 
must be kept up is not an argument against the value of 
this type of treatment. It certainly is a fact that by this 
type of medication results are obtained which otherwise 
would be impossible. Unfortunately, the dose to use and 
the procedure to follow varies in every case. Due to the 
lack of familiarity with the pathology of this subject, 
many physicians neglect cases which could be benefited 
by this mode of treatment. By explaining the pathology 
and showing the various therapeutic indications of endo- 
crinology, Dr. Harvier has enabled the physician to detect 
the various types of cases which might be heli>ed by this 
form of treatment. 
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PATHOLOGY OF THE THYROID. 

FUNCTION OF THE THYROID. 

The thyroid is a gland surrounded by a fibrous capsule 
from which partitions arise which divide it in lobes. 
Each one of these lobes contains a series of closed vesicles, 
of various sizes, and without any excretory canal. 

The walls of the vesicles are hned with epithelium, made 
up of two types of cells: the main cells, which have a 
round nucleus with a clear protoplasm and colloidal cells, 
which are polymorphous, have an oval nucleus and a 
protoplasm filled with acidophil or basophil granulations. 

The cavity of the vesicle, oval, or spherical, contains 
a thick secretion, more or less yellow, which has been 
termed colloidal substance. 

The secretion of the thjToid is made up of several prod- 
ucts, the most important of which contains iodine. 
Chemists have extracted it from the colloid and Baumann 
has designated it under the name of lodothyrin. We 
know to-day that lodothyrin is only one of the compon- 
ents of the thyroid secretion and that it is furthermore an 
artificial product, not well defined, and made up of several 
compounds. According to Osw^ald, the colloid contains 
at least two substances: 1 — A globulin or thyroglobulin 
which contains all the iodine of the gland as an organic 
compound and from which iodothyrin is derived; 2 — 
A nucleo protein, w^iich does not contain any iodine, but 
instead other minerals, phosphorus and arsenic in particular. 

Iodine when introduced into the organism is fixed by 
the thyroid. The quantity varies in each species and in 
each individual according to the food. It cannot be con- 
sidered as an index of the activity of the thyroid. 

57 
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The functions of the thyroid have been elucidated by 
the observation of the various phenomena following the 
extirpation of the thyroid and by the physiological eflFect 
of the thyroid extract and finally, by the results obtained 
by gi^'ing experimentally excessive doses of thyroid. 

I. PHENOMENA FOLLOWING THE REMOVAL OF THE 

THYROID. 

In animals thyroidectomy produces two types 
of phenomena: 

1. — ^AcuTE Symptoms which consist of post operative 
tetany and are due to the simultaneous extirpation of the 
parathyroid glands. 

2. — Chronic Symptoms are the only ones which are 
really due to thyroid insuflBciency. They are particularly 
marked in the young during the stage of growth. The de- 
thyroided animals are small and deformed, as compared 
to the controls. Their skin is infiltrated with an indurated 
edema; at the same time it becomes dry, wTinkled 
squamous, the hairs lose their brilliancy, and fall out. 
The growth of bone is stopped and the genital organs 
(testicle or ovarjO become atrophic. These animals become 
sad, slow, apathetic and appear idiotic. 

These accidents occur the more rapidly if the animal 
is young. 

The thyroid gland, therefore, secretes a substance neces- 
sarj^ to the organism ; the absence causes the appearance 
of trophic symptoms. If in a dcthyroided animal a graft 
of thyroid gland is made or it is given the extract of thy- 
roid, these accidents are avoided. 

II. PHYSIOLOGICAL ACTION OF THYROID EXTRACT. 

Thyroid extract has a very definite effect on the blood 
pressure, the cardiac rhythm and nutrition. Schaefer in 
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1895 showed that the intra venous injection of thyroid 
extract caused a drop in the blood pressure. Heinatz 
noticed the marked acceleration of the heart and pulse 
following its injection. 

All the observations concerning the ac^tion of thyroid 
extract agree that there is a loss of weight following the 
injection of thyroid, even when the food is abundant 
and at the same time, there is an increase in diuresis, and 
of elimination of urea and nitrogen. 

III. EXPERIMENTAL HYPERTHYROIDISM. 

Ballet and Enriquez by having animals absorb large 
doses of thyroid were able to observe a syndrome of hyper- 
thyroidism characterized by tachycardia, fever, nervous 
disturbances (restlessness and tremor), followed by loss of 
weight and diarrhea. 

All these physiological and experimental facts allow us 
to interpret the various syndromes of hypersecretion, and 
insufficiency observed in man. 



CHAPTER I. 
I. THYROID INSUFFICIENCY SYNDROMES. 

An insufficiency in thyroid secretion results in a series 
of dystrophic conditions known under the name of myx- 
edema. 

1. ADULT MYXEDEMA. 

This condition was described by Gull (of London) in 
1873 under the name of cretinism. It was studied by Ord 
who suggested the name of myxedema, then investigated 
in France by Morvan and by Charcot. 

It occurs between the ages of 30 and 60, more frequently 
in women than men, usually as a result, sometimes a long 
time afterwards, of some infectious disease \ articular 
rheumatism, typhoid, scarlet fever, etc., which has af- 
fected the thyroid and altered its secretion. 

The condition begins very insidiously and is at first 
marked by fatigue, weakness, persistent anemia and a 
gradual intellectual stupor. It is finally characterized by 
three important symptoms: infiltration of the tissues^ 
atrophy of the thyroid and viental degeneration. 

1. — Infiltration of the Tissues. — ^The appearance 
of the patient is typical. *' Considered as a whole, the face 
is large and round, resembling a full moon," according to 
the descriptive report of Gull. "The lids are infiltrated 
and cover the eyes so that they appear smaller; the nose 
is enlarged, the lips thick and protruding, the forehead 
and the ears are wrinkled, the cheeks are puffed and 
flabby. This tumefaction of the face is associated with 
changes in the coloring; the skin has a yellow waxy pallor 
with a marked redness of the cheeks and a slight cyanosis 

60 
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of the lips. These changes cause the fac-e to appear de- 
formed and monstrous and give an appearance of 
stupidness which causes the condition to be characterized 
as cretinoid. " (Souques). 




This infiltration is not only present in the face, but 
invades the whole body. Tlie skin has a pale yellow ap- 
pearance. The supraclavicular, axillary and inguinal 
hollows are filled in. The limbs appear to be infiltrated 
with a hard elastic edema, which does not keep the impres- 
sion of the fingers. The hands and feet are enlarged and 
thickened and have a spade-like appearance. The fingers 
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are thick, sausage shaped and cyanotic, and the patients 
have some difficulty in moving their Umbs or performing 
delicate movements with their fingers. 

The skin is not only infiltrated but dry and coarse 
(whence the name of pachydermic cachexia suggested by 
Charcot). Sweating is abolished. The hairs become dry, 
break off and fall out in the temporal occipital regions. 
There is often a falling out of the eyebrows, eyelashes 
and hairs of the arm pit and pubis. The nails become 
fragile and striated longitudinally. 

Similar changes take place in the mucosa. The tongue 
thickens and moves with difficulty; the teeth loosen up in 
the tumefied gums; the voice becomes weak, due to the 
infiltration of the larj^ngeal mucosa. 

2. — ^Atrophy of the Thyroid. — ^At the beginning it is 
possible to notice a transitory sweUing of the thyroid 
preceding the atrophy. This occurs as a rule after a 
certain time. The infiltration of the tissues renders the 
palpation of the gland very difficult. 

3. — Mental Changes. — ^The patient with myxedema 
is in a state of stupor and apathy; he stays motionless 
and isolated, indifferent to all that is going on; he avoids 
moving and walks very slowly. He is incapable of keeping 
his attention on anything or to exercise his memor5^ 
He looks stupid and answers questions in a slow and 
monotonous voice. Some cases have an unconquerable 
desire to sleep and do so anywhere. 

4. — Secondary Symptoms. — ^These patients complain 
all the time of being cold; in winter they stay near the 
fire covered with blankets and their feet on hot water 
l)ottles; in summer they wear an excessive amount of 
clothes and stay in the sun all the time. Their body 
temperature is lowered and can be below 36° centigrade. 

The heart sounds are muffled; the pulse is small and 
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the blood pressure below normal. The reflexes are weak 
and Uie cutaneous sensation somewhat dulled. 

Nutrition is slowed down, although the digestive 
functions are normal and the appetite is good ; these 
patients have a dislike for meat. The urines contain very 
little urea or uric acid. 

Genital disturbances are constant: in the male sexual 
frigidity is the rule. The majority of women with 
myxedema cease to menstruate; in some of them, however 
menstruation keeps up and an intercurrent pregnancy may 
bring about a temporarj' improvement of the symptoms 
of myxedema. 

The examination of the blood revetils a certain amount 
of anemia: decrease in the red cells, and in the percentage 
of hemoglobin. An increase in the diameter of the red cor- 
puscles and the presence of nucleated cells characteristic 
of the blood picture of children, is often noticed. (X'aciuez). 

2. MYXEDEMA IX CHILDHOOD. 

This disease was described by Boumeville in 1880 
under the name of myxedej^afoiis idioq/, and can be 
congenital or acquired. 

I. — CoxGEMTAi, Myxedema. — It becomes evident 
from birth or a few months afterwards. It is due nearly 
always to an absence of the thyroid. If the gland does 
exist it is only made up of pea-shaped nodules. We do not 
know in the majority of cases the cause of atliyroidisni: 
tuberculosis, alcoholism, sj'pliilis in the parents are the 
only hereditary- stigma which occasionally are found. 

The myxedematous new-born child shows a character- 
i.stic appearance, which enables us to make the diagnosis 
on first sight; the head is large, round, close to the 
.shoulders; the forehead is low and narrow, the eyeUds 
swollen, the nose short and broad, between two flabby 
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cheeks. The lips are thick and droop. The tongue b 
enlarged, cyanotic and protrudes from the mouth, from 
which saliva drools all the time. The facial deformity 
gives an appearance of apathy and stupidity. The skin 
is pale yellow, thick and coarse to the feel. 

The thorax seems crushed between the large head and 
the prominent abdomen. The skin of the thorax shows the 
same characteristic pallor and thickening; it forms rolls 
and wrinkles in the flanks. 

The limbs seem enormous, esp)ecially at the level of 
the hands and feet which are thickened cyanotic and 
infiltrate with an indurated edema. 

The hairs are dry and break easily ; the nails are striated 
and badly formed ; the voice is hoarse and nasal. 

The examination of these patients reveals a defective 
nutrition and circulation; the pulse is small, imperceptible; 
the respiration short ; the body temperature below normal : 
35 or 36 degrees centigrade. 

Coming on at an age when the body is in process of 
gro\\i:li and when the intellect is not yet developed, 
congenital myxedema causes a complete arrest of both 
physical and mental development;, whence the two im- 
portant diagnostic signs: dwarfism and idiocy. 

The height and weight are much inferior to the normal ; 
the first teeth appear late; the fontanels stay open until 
an advanced age. 

Idiocy is absolute: the child cannot stand or walk; he 
stavs still in a chair and lets knowTi by cries when he is 
liungrj' or thirsty. He is not able to feed himself. He is a 
plant, which simply breathes and digests. Very late he 
finally learns to walk, but his movements are very slow. 
He never is able to learn to talk or write; all attempts to 
educate him are a failure. 

The evolution is v^ry slow, without any spontaneous 
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improvement. If the child reaches the age of puberty, 
the physiological changes of this period do not ap- 
pear; the genital organs stay infantile and the hairs do not 
grow either in the axilla or the pubis. These subjects 
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have a very poor resistance to infections and usually die 
of some intercurrent disease or of tuberculosis. It is very 
rare to see a case of congenital myxedema over 30 or 40. 

2. — Acquired Myxedema.— It occurs usually in the 
first part of childhood. The usual cause is some infectious 
thyroid lesion, secondary to measles, scarlet fever, broncho 
pneumonia, gastro enteritis, etc. (Roger and Gamier). 
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The symptoms are the same as those of the congenital 
type, but less severe. The physical development is bet- 
ter and the mentaUty more advanced; dwarfism is less 
marked and the idiocy less absolute. As a general rule, 
the symptoms of myxedema are proportionally less pro- 
nounced as the disease occurs later in life. 

The skin is still thickened and infiltrated, but much less 
dry. The first teeth come out at the normal time, but 
the second crop does not appear or the teeth are badly 
developed. Growth is delayed, the height is below the 
normal for the age. Ossification is not completed. 

The mentality is not retarded as much and these 
individuals can be educated to a certain extent; motion 
is very slow and awkward, but they can make themselves 
understood and can obey a few simple commands. The 
low body temperature, the sensitiveness to cold are as 
appreciable as in the previous type. These children when 
untreated usually die early. 

3. POST OPERATIVE MYXEDEMA. 

In 1882 J. Reverdin showed that the aflfection described 
by Gull in adults and by Boumeville in children, could 
occur in either case after a thyroidectomy for goitre. 
This was a very important discovery which led to the path- 
ogenic treatment of myxedema ; thyroid organo therapy. 

The total extirpation of goitres or a total thyroid- 
ectomy causes in man, as well as in animals, two kinds 
of phenomena. 

1. — ^AcuTE Symptoms which were studied imder the 
name of acute post operative myxedema. These were in 
reality cases of tetany due to the simultaneous extirpation 
of the thyroid and parathyroids. 

2. — Chronic Symptoms. — These occur usually three 
or four months after the complete thyroidectomy (partial 
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thyroidectomy only causes mild and very transitory 
symptoms). Tlie clinical picture is identical to that of 
acquired myxedema of the adult; infiltration, anemia. loss 
of hairs, asthenia, with slowness and awkwardness, sleepi- 
ness, deterioration of mentality and low body temperature. 

In cliildren tlie symptoms are more marked tlian in 
adults. The thyroidectomy brings on a complete stoppage 
in mental and physical growth, being the more marked as 
the subject has been operated on early in life. 

3. — Endemic Myxedema or Cretinism.^ Cretinism 
is found in certain moimtainous countries (Valois, Alps, 
Pyrenees) in children drinking water from certain springs, 
and is characterized by a physical and mental deterioration. 
This condition is so similar to the myxedematous idiocy 
tliat the only way it can be differentiated from it, is by 
the presence of a goitre. The latter develops as a rule 
around puberty and becomes enormous. It forms some- 
times a hard tumor, containing cartilagenous centres, at 
other times, soft or cystic tumors. In spite of the presence 
of the goitre the fimction of the thyroid is abolished. 
According to their mental state these cases are classified 
as complete cretins, in which walking can only be accom- 
plished on all fours and speech is replaced by noises 
and semi cretins and cretinoids in which speech is slow 
but who, however, are able to perform a few simple tasks. 

4. ABORTIVE myxedema. — CHRONIC MILD HYPO- 
THY'ROiniSM. — SLIGHT THYROID INSUFFICIENCY. 

When lesions of the thyroid disturb, without abolishing 
the function of the gland, myxedema reveals itself in a series 
of types showing various grades of thyroid insufficiency. 

A. IN ClIILDBEN. 

Following an infectious disease, the child shows a 
retardation in development. The skin becomes thicker. 
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but not as much as in typical myxedema. The face is 
slightly pale and puffy and the rest of the. body shows a 
slight obesity which tends to hide the sexual characteristics. 

Young boys show excessive adiposity, most marked at 
the level of the hips and the breasts. Little girls show an 
ungraceful obesity: the breasts are invaded with fat, the 
abdomen bulges out, the skin forms pleats on the sides and 
on the abdomen. 

At a more advanced age thyroid deficiency causes 
myxedematous infantilism. This attenuated type of 
myxedema, described by Brissaud, is evidenced by the 
morphological signs of childhood after puberty. The face 
is round, the thorax is elongated and cylindrical, while 
the abdomen protrudes as in childhood. The Umbs are 
rounded. The shape is feminine, the underlying muscles 
being hidden by an excessive amount of subcutaneous 
fat. The genital organs are rudimentary; the penis is 
small and short; the testicles are well formed, have 
descended, but are small. The hairs are few or even 
absent on the pubis, axilla and face. The voice remains 
high pitched ; the larynx does not protrude. In the female, 
the pelvis and the breast do not develop. The vulva looks 
forward as in little girls and menstruation does not appear. 

X-ray of the skeleton shows a delay in the appearance 
of ossification points and persistence of cartilage outside 
of the normal Umits. Adolescents are like big children, 
not only physically but mentally. They are emotional, 
easily frightened, without care and are very affected. 

All cases of infantilism are not myxedematous and this 
type must not be mistaken for the real infantiUsm of 
Lorain. The latter is characterized by a decrease in size. 
The morphologj'^ is, however, not that of a child. The 
features of the face are formed; the shoulders are large 
and proportional to the other parts of the body. The 
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abdomen is not prominent; the musculature can be made 
out. The sexual organs, while reduced in volume, are 
harmonious with the rest of the organism. The cartilages 
are fixed. There is no mental backwardness. To give 
the description of Meige, these cases are miniature men. 
Baur has designated these cases under the name of cheti- 
vism. This description allows us to understand the 
difference between the infantilism of Brissaud and that 
of Lorain. 



The symptoms of abortive myxedema studied by 
Thibierege are even more marked than in childhood. 

The complexion is yellow; the eyehds are puffy, partic- 
idarly in the morning. The hair turns gray early and 
falls from the forehead and the top of the cranium. The 
ei,'ebrows are scarce, the mustache is scanty, the beard 
grows imeqiially, the hands and feet show an indurated 
edema and appear swollen and often show signs of vaso 
motor disturbances: acrocyanosis, syndrome of llaynaud, 
etc. The skin of the extremities is drj% coarse, thick and 
scaly, sometimes ha\'ing the appearance of ichthyosis. 
The individual has a tendency to obesity. The pulse is 
weak and the blood pressure is low. 

Herfoghe, then L. Levi and H. de Rothschild, have 
described a certain number of minor signs which are 
evidences of thyroid insufficiency. The most important 
are the following: 

1. — Calorific Disturbances. — Cases of hypothy- 
roidism are verj' sensitive to cold. Not only do they have 
cold extremities, but they feel the desire to warm them- 
selves up and cover themselves excessively at night. 
Their body temperature is, moreover, often below normal. 
Sometimes towards 4 or 5 o'clock they have chills, partic- 
ularly in the region of the back (Hertoghe). 
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12. — Nervous Disturbances.^ — These patients com- 
plain of a sensation of fatigue in the morning, and only 
begin to feel normal after ha\ing been up for several hours. 
They complain of frontal or occipital headaches, muscular 
and articular pains, vaguely called neuralgias and of indefi- 
nite etiology. In some there is a decrease of the memory and 
of physical activity, resembUng neurasthenia or psychas- 
thenia. Others need considerable sleep and doze off after 
each meal. Some have a marked intellectual apathy. 

3, — Edem.\. — White, firm, indolent edema, independent 
of all cardiac or renal affection, occurring on the face 
(forehead, eyelids). Some women at the time of men- 
struation have a temporary swelling of the hands and 
feet and can only remove their rings with difficulty. 

4. — Digestive Disorders. — Outside of anorexia, a 
common symptom, there is often, in women, a persistent 
constipation with or without muco-membranous colitis. 

5.— PiLiARY Disturbances. — Early baldness, alopecia, 
associated with rarefication of the hairs of the outer part 
of the eyebrows are stigma of tliyroid insufficiency. 

Cases of hypothyroidism are predisposed to a \-ariety 
of morbid disturbances. 

Respiratory infections are frequent m these patients 
which often have hypertrophic tonsils, a red pliarj-nx, 
retracted nasal fos.sea, due to thickening of the mucosa. 
They are subject to repeated sneezing (Hertoghe) to 
sore throat, colds in the head and broncliitis. Astbma, of 
nasal origin is often remarkably improved by thyroid 
organo therapy. 

Menstrual disturbances are nearly constant and show 
themselves at the time of the periods by real hemorrhages, 
others have painful menstruation accompanied by head- 
ache or excessive nervous irritability. 

The attacks of migraine also come on between the 
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periods. Their thyroid etiology is proved by the fact that 
they are rapidly improved by thyroid medication and that 
an bitercurrent pregnancy or the menopause causes them 
to disappear due to the overactivity of the thyroid during 
these periods of sexual life. 

Finally, many conditions have been found to be due to 
hypothyroidism, such as: urticaria, eczema, psoriasis, etc., 
chronic rheumatism under a variety of aspects even the 
progressive deforming type. 

These various manifestations due to thyroid insufficiency 
are found to be related to this condition, not so much by 
their clinical appearance as by the co-existence of various 
stigma of hj-pothyroidism. We are entitled to suspect 
h\-poth>Toidism when after the examination of a patient 
several symptoms of hjiiothyroidism have been detected 
and to verify our diagnosis by a therapeutic test. 

We must not expect to find in one patient all the signs 
of hypothyroidism. Some patients only show a yellow 
skin and a slight infiltration of the tissues. Others are 
simply stout without any other signs. Furthermore, 
the physical stigma have a niucli more valuable diagnostic 
significance than have functional manifestations; such as, 
fatigue, headache, constipation. If we suspect such 
common symptoms to be all due to hypothyroidism, 
the majority of medical diseases would have to be treated 
by the administration of thyroid. 



TREATMENT OF MYXEDEMA AND OF THYROID 

INSUFFICIENCY. 

A. MYXEDEMA, 

We will only refer to thyroid gland grafts: the first 
attempts made in France were by Lannelongue and did 
not succeed. Kocher and Payr only obtained temporary 
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results, because of the total resorption of the gland. In 
spite of a few successful cases reported by Charrin, 
Christiani, Gauthier, etc., who grafted in the subcutaneous 
cellular tissue small fragments of thyroid, the method 
has not become generaUzed. 

To-day, thyroid organo therapy is the only method 
employed. 

Organo Therapeutic Products. — ^Thyroid is usu- 
ally administered by mouth as the dried extract, fresh 
gland or iodothyrin. 

a — ^The fresh gland is a very active medication, but can 
only be used absolutely fresh. Sheep's gland is used, the 
average dose being between 1.5 grammes to 3 grammes in 
adults (or 1 or two lobes), 0.25 to 1.5 grammes in children. 
It is given raw, spread on toast or chopped up and mixed 
with milk, or slightly warmed up soup. In certain cases of 
congenital myxedema who swallow with difficulty, it is 
possible to administer thjToid, chopped up very finely, 
in an enema. 

6 — ^The dried gland as a powder, prepared in a vacuum 
and in the cold is the best preparation to use, because of 
its ease of administration. The average dose is from 0.3 to 
0.4 grammes. 

c — Iodothyrin is one of the active principles of the 
thyroid and is given in doses of 0.25 to 0.75 daily. 

METHOD OF ADMINISTERING THYROID MEDICATION. 

1 — It is first necessary to find out gradually the 
susceptibility of each patient and begin with small doses 
{}4: of a lobe or 0.05 grammes of the dried powder in a 
child, 3^ lobe or 0.1 grammes in an adult) and slowly 
increase the dose. 
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2 — The treatment may liave to be kept up a few 
months, a few years and perhaps all the life of the pa- 
tient, if recurrences are to be avoided. In children just as 
large doses can be used as in adults, for observation has 
shown that they tolerate thjToid extract very easily. 

3— Once the results are obtained, the treatment is to be 
discontinued. Smaller quantities are to be used, varying 
with each individual and the patient is advised to take the 
medication for three weeks and then abstain for one week, 
or again he may be told to take the medication one week 
and rest the next. 

Results of the Treatment. — Thyroid medication is 
indicated in all the forms of myxedema. It will always 
bring about some improvement and may even cause 
a cure. 

The results are the more marked as the child is younger; 
the infiltration of the tissues decreases rapidly and a real 
physical transformation occurs. The skin loses its 
roughness, the hairs Ijecome less coarse and grow longer, 
the features become more refineil. The weight decreases 
and the height uicreases. The intellect improves, follow- 
ing the jjhysical transformation- The indications for 
treatment can be very easily regulated by the measure- 
ments. As soon as gi'owth ceases and weight increases, 
the treatment is to be taken up again. 

In older children, the delayed growth is resumed under 
the influence of the treatment. Due to the persistence of 
cartilage, these individuals can still increase in size at an 
age when growth has ceased in normal subjects. They 
become susceptible of an elementary education and in a 
few months the changes may be complete. 

In adults the therapeutic results are less marked. 
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B. THYROID INSUFFICIENCY. 

The majority of the symptoms and accidents due to 
hypothyroidism, obesity, migraine, menstrual disturb- 
ances, constipation, etc., are attenuated under the 
influence of organo therapy. In general, however, the 
improvement is only temporary and ceases after the sup- 
pression of the medication. In chronic rheumatism the 
results are proportionately more successful as the rheuma- 
tism is recent and the subject is young. 

The administration of thyroid in these cases is more 
diflScult. All authorities agree on the necessity of slowly 
finding out by experimentation. Very small doses must be 
used at first (0.01, 0.025 milligrammes) as these doses will 
in some cases be sufficient to cause an improvement. If 
the improvement does not manifest itself, then larger 
doses are used, which in certain individuals might cause 
symptoms due to hyperthyroidism. 

It is also advisable to discontinue the treatment 
occasionally and have i>eriods of treatment followed 
by rest periods, so as to avoid accumulative effects 
and intolerance. 

The good effects of organo therapy do not occur, some- 
times for quite a long period of time. The treatment 
should, therefore, be continued in certain unimproved 
cases for several months or even years. 

ACCIDENTS OF THYROID MEDICATION. SIGNS OP 

INTOLERANCE. 

The use of thyroid medication, because of its potency 
should be watched. The extract of thyroid has a definite 
action on the cardiac rythm and the arterial pressure. 
Experimentally, it causes an acceleration of the heart 
rate and a characteristic drop in blood pressure. Collapse 
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ami even sudden death have been reported following its 
use in individuals with degeneration of the myocardium 
or valvular lesions. It is, therefore, important to test 
out with small doses at the beginning of treatment. 

During the course of the treatment, the intolerance 
manifests itself by the following symptoms: Acceleration 
of the pulse, palpitations, heat waves, sweating, tremors, 
loss of weight, diarrhea. As soon as they appear the 
medication should be discontinued or at least consider- 
ably reduced. Tliese symptoms of intolerance are more 
frequent in adults than in children. 

THE SYNDROMES OP HYPERFUXCTION 
OF THE TH\'ROID. 

I. EXOPHTHALMIC GOITHE. 

Exophthalmic goitre is a disease characterized by the 
following signs: hj-pertrophy of the body of the thyroid, 
exophthalmos, tachycardia and tremors. To these are 
added a number of secondary signs, the majority of 
nervous origins, which give quite a peculiar appearance to 
this disease. 

It is also called Basedow's disease in spite of the fact 
that this condition was first described by Flajani in Italy 
and afterwards by Parry and Graves in England. 

It occurs most often in women between the ages of 20 
and 40, usually associated with a nervous stigma or an 
imoressionable character. 

STi[PTOM3. 

They l)egin very slowly and ver\' progressively. The 
first noticed are nervous manifestations. The patient 
becomes peculiar and irritable. Iler immediate friends 
notice a change in the patient. She complains of waves 
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of heat, flushes, palpitations, insomnia. On casual ea 
ination a swelling of the thyroid is noticed and an 
acceleration of tJie pulse rate. Verj' often this condition 
is interpreted as hysteria or nervousness. 

Slowly the characteristic signs of the disease become 
prominent. 

1. — ^Tachycardia. — This is a very important sign, as it 
appears early and is very constant. The patient com- 
plains after the slightest effort, or the least excitement, of 
palpitations, at first intermittent and in the end constant. 
During the day lime they sometimes have a sensation 
of discomfort which is very painful; at night they com- 
plain of palpitations and sleep poorly. 

The pulse is rapid ; 90 to 120 per minute. It is small, but 
generally regular, although in some cases it can be very 
variable. Following a slight effort or excitement, it will 
go up to 100, 150, or 180. This acceleration of the pulse 
occasionally occurs spontaneously and coincides with 
attacks of palpitation. Quite often there is a slight rise in 
blood pressure. 

The examination of the heart reveals an abnormal 
cardiac condition. The wall is pushed forcibly at the apex 
and can be easily palpated. Auscultation reveals a tachy- 
cardia, either simple or associated with extra cardiac 
murmurs. If organic murmurs are present, these are prob- 
ably due to some previous rheumatic endocarditis (Barie). 

2. — ^The Goitre. — Very soon the volume of the thy- 
roid increases, obliges the patient to wear larger collars or 
a more opened waist. Sometimes under the influence of 
fatigue or menstruation it grows very rapidly and in the 
interval goes down slightly. 

At an advanced period the hypertrophy of the gland 
causes a deformity of the neck, generally asymetrical. 
The right lobe being nearly always the largest. The 
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vessels of the neck pulsate and are plainly visible, this in 
contrast to the very small pulse (Graves). These pulsa- 
tions are limited to the carotids. 

Exophthalmic goitre is a vascular goitre. On palpation 
it is elastic and semi soft; occasionally it gives a sensation 




of a thrill or of expansion synchronus with the cardiac 
systole. On auscultation a hum is often heard, most pro- 
nounced in systole. 

Some patients tolerate this hypertrophy perfectly. 
Others have a painful contraction of tlie larjTix. The 
recurrent larj^ngeal nerve can he compressed; in which 
case the voice becomes hoarse. 
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3. — ^Exophthalmos completes the picture. The eye- 
balls protrude, and the hds are wide oi>en, giving an ex- 
pression of fright. In most cases it is symmetrical, but 
sometimes starts in one eye before becoming noticeable 
in the other. Very rarely it stays unilateral, coinciding 
with a thyroid hypertrophy on the same or opposite side. 

The protrusion of the eyes may become so prominent 
that the insertion of the anterio ocular muscles is visible, 
and interferes with the closure of the eyelids and exposes 
the cornea to infection. 

Emotions, fatigue, menstruation, increase exophthalmos 
just as they do the goitre. 

As a rule the patients do not have any visual dis- 
turbances, except a certain difficulty in fixing objects or 
reading small print. 

The pupils are equal, usually with a slight mydriasis 
and react quickly to light and accommodation. Paralysis 
of any of the extrinsic muscles is exceptional. 

Next to ophthalmia we have a number of signs indicating 
an absence of coordination between the movements of the 
eyelids and those of the eyeball. They are as follows: 

i. — Von Graefe's Sign. — ^The movements of the lids lag 
behind those of the eyeball. WTien the patient looks 
downwards the superior eyelids do not follow it completely 
and the eyeball stays abnormally open. 

2. — Boston's Sign. — ^The eyelids follow by jerks the 
ocular movements. 

3. — Stellwag's Sign. — When the lids try to close, the 
pupil hides under the superior lid instead of the latter 
coming do\vn. 

4. — Jqffroy's Sign. — ^The frontal muscle does not 
move when the patient looks upwards (due to lack of 
synergy between the movements of the frontal muscle and 
the levator palpebrarum). Other signs not as common: 
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5. — Moebiiui' Sign — The eyes converge with difficulty, 
due to paresis of tlie internal recti. 

6. — Jellenick^s Sign. — ^Abnormai pigmentation of the 
eyeHds and of the skin of the orbit. 

4.— Tkemor.- — The last of the important diagnostic 
signs. It may be iocahzed to the legs or generahzed with 
predominance of the hands and head. 

The following are its characteristics: 1. — Fine tremor 
of small amplitude. 2.— Mixed tremor both spontaneous 
and intentional, not modified by the will. 3, ^Tremor 
increasing in intensity after fatigue and excitement. 

The tremor can be brought out in the following manner: 
1. — -At the level of the head by a piece of paper on the 
top of the head. 

2.— Of tlie superior limbs by having the patient raise his 
hand as if taking an oath; the tremor does not stay local- 
ized to the fingers as do alcoholic tremors, but involves the 
hand, the muscles of the forearm and even in some cases 
the arm. 

3. — At the level of the thorax, by placing a hand on each 
shoulder a continuous vibration may be elicited. 

4. — Of the inferior limbs, the patient sitting down, with 
his feet resting, moves the tips of his toes (P. Marie). 

To these functional signs are added other symptoms 
which have not the same constancy or the same clinical 
\"alue. The majority are indicative of a secretorj- dis- 
turbance of the thyroid or of some other gland of internal 
.secretion. They vary with each patient and affect dif- 
ferent systems. 

1. NERVOUS DISTURBANCES. 

a. — Disturbances in motility. Tliese consist of muscu- 
lar cramps, particularly in the calves of the legs, contrac- 
tures and even epileptiform attacks. 
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When paralysis occurs, it usually is localized to the legs 
and at the beginning shows the characteristic of a para- 
plegic functional paralysis with sudden onset and with the 
retention of the reflexes and integrity of the sphincters 
(Paraplegia of Basedow's disease described by Charcot). 

6. — Sensory disturbances. These vary; neuralgia in 
various localities (cervical, occipital and especially facial) 
or arthralgia simulating rheumatism. 

c. — Secretory and vaso motor disturbances. These are 
very common and very important; waves of heat, profuse 
sweating, generalized or localized to the neck, trunk, 
arms, etc; sensation of abnormal heat or thermophobia. 
The patients place themselves in a draft or sleep without 
any bed clothes in winter. 

d. — Dystrophic disturbances. These are present in 
certain subjects. In some cases there is a melanodermia 
resembling Addison's disease, vitiligo, brown spots, 
edemas characterized by a thickening of the skin at the 
level of the neck and buttocks. 

e. — ^Psychic disturbances are nearly always present. 

Changes in character become more pronounced as the 
disease evolves. The patients are impatient, emotional, 
irascible; one minute sad, the other cheerful and become 
very unsociable because of their change of humor. In 
predisposed individuals these changes may result in a 
true psychosis, melancholia, mania, with hallucinations, 
or persecution, etc. Insomnia is frequent. This can be 
opposed to the sleepiness of myxedematous patients. 

2. GASTRO INTESTINAL DISTURBANCES. 

The appetite varies, sometimes increased, at others 
decreased. The digestive functions may be normal. Occa- 
sionally, patients with Basedow's disease have gastro 
intestinal crises, beginning and ending very suddenly 
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and resembling tabes; ptyalism, gastric or abdominal 
crises with vomiting and attacks of diarrhea, containing 
mucus and bile and which exhaust the patient and are 
followed by a marked loss of weight. 

3. RESPIRATORY DISTURBANCES. 

Outside of the rare cases in which a large goitre presses 
on the air passages and causes respiratory diflSculties, 
certain individuals with only a small goitre, have a dry 
cough, coming on in paroxysms and spasmotic in character. 

The respiratory difficulty in some cases consists of a 
difficulty in dilating the thoracic cage and taking a deep 
breath (Bryson). 

4. GENITAL DISTURBANCES. 

The genital disturbances are constant in Basedow's 
disease. 

In man there is frigidity or impotence. In women the 
menses are irregular or may be absent and then re-appear. 
The breasts nearly always become atrophic. 

5. URINARY DISTURBANCES. 

Polyuria occurs at intervals very much like the attacks 
of diarrhea. 

During the periods in which the goitre is growing 
rapidly albuminuria and even glycosuria can be noticed. 
This glycosuria seems to be the result of hyperthyroidism. 

6. GENERAL SYMPTOMS. 

Fever is not exceptional in Basedow's disease. It oc- 
curs at intervals and lasts for a variable length of time. 

The examination of the blood shows a leukopenia with 
lymphocytosis (Kocher). These blood changes are very 
constant and are also found in the abortive cases. 

6 
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EVOLUTION. 

Basedow's disease may evolute very quickly. It may 
develop after a fright. The sudden increase in the volume 
of the thyroid causes asphyxiating symptoms, associated 
with cyanosis suffocation, often made worse by an asso- 
ciated enlargement of the thymus. It may improve and 
be the starting point of a slow evoluting type of case. 

In the majority of cases the evolution lasts for years, 
and progresses by sudden periods of activity during 
which the chief symptoms increase in intensity and are 
separated by intervals of remission or even regression 
which last a variable length of time. 

The general health for a long time stays unimpaired. 
In spite of the fact that these patients have a good appe- 
tite, some of these patients lose weight for weeks or 
months at a time. These periodic spells of loss of weight 
occur without any apparent cause or after diarrhea; be- 
tween these periods they regain weight. In this manner, 
the evolution is very slow. 

Cure is very frequent. It may occur spontaneously, 
but in the majority of cases is rarely complete. The 
secondary symptoms decrease and may disappear, but 
exophthalmos, thyroid hypertrophy and tachycardia 
persist and recurrence is to be watched for. 

In other cases, the condition grows worse after several 
exacerbation. 

The patient dies from tuberculosis, progressive cachexia 
or from cardiac complications. 

1. — Pleuro-pulmonary Tuberculosis in one of its 
various forms is a frequent complication. 

2. — Cachexia characterizes certain cases. They have 
anorexia, incoercible vomiting, profuse diarrhea, albumi- 
nuria and in spite of the absence of any evidence of 
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tuberculosis are reduced to skeletons. Some become 
cachectic in a few weeks without diarrhea and die 
of marasmus. 

3. — Cardiac Disturbances. — Certain cases of exoph- 
thalmic goitre have a marked paroxysmal tachycardia. 
Others, as a result of fatigue, have an acute dilatation of 
the heart, an extreme dyspnea and die of asphyxia. In 
others, cardiac insufficiency develops slowly: edema, 
oliguria, and albuminuria and symptoms of dilatation of 
the right heart witli ftx'i of pulmonary apoplexy showing 
the typical picture of progressive asystole. This has 
usually a vaKoilar lesion as a starting point, resulting 
from a previous attack of rheumatism (Barie). 

CLINICAL FORMS. 

Exophthalmic goitre shows certain peculiarities, 

1.- — In Children. — The condition can be hereditary or 
familial. It is mostly found in girls. The symptoms 
are mild; the goitre is not verj' big; the exophthalmos 
not verj' pronounced or absent; the tremor less marked 
and sometimes resembles chorea. A cure is possible, but a 
recurrence must be watched for when the patient grows up. 

2.— In Man. — When Basedow's disease occurs in man, 
the nervous symptoms and in particular the psychic 
s^'mptoms are very marked and appear long before any 
of the important diagnostic signs. The evolution is more 
rapid and the prognosis is bad (Pic and Bonnamour). 

3. — In Pregnant Women.— Pregnancy is rare in this 
condition, as exophthalmic goitre is often accompanied 
with atrophy or insufficiency of the ovary. 

Some cases, however, are a!)le to have several pregnancies 
without any trouble. Furthermore, it may be a cause for 
improvement. In other cases, however, pregnancy 
occurring during the course of Basedow's disease has very 
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dangerous consequences. It causes abortion, hemorrhages 
and even cardio pulmonary complications which resemble 
the severe gravid cardiac accidents. 

4. — ^Abortive Type. — Charcot and his pupils, Pierre 
Marie among these, have shown that next to the typical 
types of these affections mild or abortive cases exist. 

According to P. Marie, the fundamental symptom of 
Basedow's disease is tachycardia, and goitre, exoph- 
thalmos and tremor may be missing. 

The abortive cases are characterized by tachycardia, 
either with exophthalmos without a goitre, or with a 
goitre and no exophthalmos, or finally alone. The vaso 
motor, nervous, psychic changes which accompany these 
mild cases are sufficient to relate it to exophthalmic 
goitre. Next to these mild cases, we must place various 
cardiac neurosis. In certain defectives, having no signs 
of Basedow's disease, not even a goitre, fatigue or excite- 
ment cause palpitations and tachycardia, a cardio vascular 
and nervous instability and even a slight tremor. Certain 
cases of tachycardia, not well classified, occurring inter- 
mittently and in paroxysms, which we saw during the 
war were probably due to disturbances in the thyroid 
function. These cardiac neuroses are closely alUed to 
attenuated cases of Basedow's disease and there is no def- 
inite line of demarcation between them. 

5. — ^Associated Forms. — Basedow's disease is liable to 
co-exist with different nervous affections of the nervous 
system: syringomyelia, epilepsy, general paresis and 
particularly tabes. In the latter case it is probably of 
luetic origin. 

Combinations with other glandular syndromes are very 
curious: acromegalia, gigantism, Addison's disease, myx- 
edema, etc. The latter follows the goitre in certain cases fol- 
lowing radiotherapy or the two affections evolute together. 
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Finally, exophthalmic goitre can exist with a number of 
diseases, the glandular origin of which is suspected but not 
proved ; diabetes (severe diabetes with abundant gly- 
cosuria), Dercum's disease, paralysis agitans, scleroderniia, 
Raj-naud's disease, osteomalacia, tetany, myasthenia, etc. 



DL*.GNOSIS.' 

1.— The diagnosis of typical Basedow's disease is made; 
when the four cardinal symptoms have been observed; 
this is found only in this disease. If the exophthalmos is 
\'erj- mild and if the ocular symptoms consist simply in a 
certain fixity and pecuharity of the eye, bulbar tabes can 
simulate the syndrome of Basedow's disease by ophthal- 
moplegia and tachycardia. The examination of the 
patient reveals, however, the presence of symptoms of 
tabes foreign to Basedow's disease. A co-existence of the 
two diseases is however possible. 

2. — In mild or abortive form the diagnosis is difficult. 
In these cases the tachycardia predominates and the 
other symptoms are practically absent. Certain cases 
of Basedow's disease appear clinically to simulate tuber- 
culosis, cardiac diseases, or nervousness. 

a. — Pseudo tuberculosis, because they have a dry 
cough, a rapid pulse, diarrhea, sometimes fever and they 
lose weight. 

b. — Pseudo cardiac, because they complain of palpi- 
tations, and they have extra cardiac murmurs. Some have 
pain which simulates angina pectoris, others have 
paroxj'sms of tachycardia and palpitation resembling 
paroxysmal tachycardia. 

c, — Pseudo nervous, because they complain of a variety 
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of symptoms; vaso motor, dyspeptic, etc., which add to 
their mental state. Their impressionabiUty often leads 
us to suspect neuropathy or hysteria. 

The cardio vascular disturbances must be looked for 
carefully, the instability, the hyperexcitability of the 
pulse, which increases at the slightest effort should lead 
us to suspect a thyroid lesion. The therapeutic test may 
be of great help : antithyroid medication may improve the 
case while thyroid medication, even in small doses exag- 
gerates the symptoms of this morbid condition. 

ETIOLOGY. 

Basedow's disease is often the late sequel of an infec- 
tious disease: an acute thyroiditis caused by typhoid 
fever, scarlet fever, mumps, particularly acute articular 
rheumatism. It can also be the result of a chronic tuber- 
culous or syphilitic thyroiditis. 

In certain cases it seems to be the result, as in some 
cases of diabetes, of a cranial trauma. 

It may begin very rapidly, following violent emotions, 
fright, moral shock, repeated and deep sorrows. 

Some cases of exophthalmic goitre appear without any 
apparent cause. 

PATHOLOGICAL ANATOMY. 

There are no specific anatomical lesions of Basedow's 
disease. 

The thyroid is increased in volume as a whole, the right 
lobe being usually larger than the other. The thyroid 
veins are dilated and filled with blood. The gland is of 
soft consistency, and of a dark brown color. When incised, 
it often contains cysts filled with colloidal substance. The 
histological lesion, according to the investigations of 
Galium, Roussy and Clunet, resemble the compensatory 
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hypertrophy obtained experimentally after the removal of 
the greater part of the thyroid and show definitely a hyper- 
function of the gland: hypertrophy and parynchymatous 
hyjjerpiasia with increased colloid secretion. The colloid 
is paler, less chromophilic and more friable than normally. 
The abnormal cellular proliferation is characterized by 
masses of eosinophils. The thyroid follicles are dilated 
and are shown surroimded by fibrous tissue, more or less 
abundant and conta.ining lymphoid cells. 

Lesions of the cervical sympathetic are rare. In some 
cases the nerves are increased in volume and sclerosed ; the 
inferior cervical ganglion contains atrophic cells, smothered 
by a proliferation of connective tissue. 

Lesions of the nervous system (bulb and cord) are ex- 
ceptional and when they do exist do not have any spe- 
cific appearance. 

It is quite common to see an increased activity of the 
thymus in cases of exophthalmic goitre.' 

PATHOGENESIS. 

In spite of numerous theories, the definite pathogenesis 
of Basedow's disease is still undetermined. 

1. — Nervous Theory. — ^The syndrome is produced by 
a lesion of the cervical sympathetic (Abadie). The 
stimulation of the sympathetic causes tachycardia, ex- 
ophthalmos, dilatation of the arteries of the thjToid. 
Secondarily, the thyroid hypertrophies and due to a 
functional hj-peractivity, pours into the blood stream 
toxic substances which cause the secondary symptoms: 
tremor, diarrhea, loss of weight, etc. 

2. — ^Thykoid Theory. — (a) Hj-perthyroidism. Base- 
dow's disease is the result of a hyperthjToidism (theory of 
Moebius). Experimental, clinical and therapeutic obsei^ 
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vations have shown the exaggeration of the thyroid 
secretion: the symptoms of myxedema characterized by 
atrophy of the gland are opposed to those of Basedow's 
disease. Experimentally, the injection of excessive doses 
of thyroid extract reproduces in animals some of the 
symptoms of the disease: tachycardia, loss of weight, as 
Basedow's disease is improved by anti thyroid medication. 

The following facts are, however, opposed to the con- 
ception of hyperthyroidism: myxedema may co-exist 
with Basedow's disease. Gley has also shown that the 
serum of patients with Basedow's disease has not the ex- 
perimental effects of the extracts of thyroid and that 
the intravenous injection of extract of exophthalmic 
goiter causes a decrease in the blood pressure, a decrease in 
the strength in the heart beat, just as would the extract 
of a simple goitre. 

(6) Dysthyroidism (theory of Gauthier and CharoUes, 
then of Renaut and Joffroy, brought up to date by Gley 
and Iscovesco). The symptoms of exophthalmic goitre 
are brought about by a perversion of the thyroid secretion 
causing an accumulation in the blood of toxic substances, 
normally destroyed by the thyroid. Perhaps one of these 
substances, stimulating the sympathetic is normally fixed 
by the thyroid. The tachycardiac and the exophthalmos 
could be understood without a lesion of the sympathetic. 

3. — PoLYGL.\NDULAR Theory. — ^The disturbance in the 
thyroid secretion is not primary, but secondary to the 
functional alterations of another gland in synergy with 
the thyrpid, whence the thyro-ovarian and thyropituitary 
theories. The thyro adrenal theory is upheld in Germany 
and in America, by Wilson. Hyperthyroidism causes a 
hyperfunction of the adrenals, which causesahypersecretion 
of suprarenalin, a permanent stimulant of the sympathetic. 
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U, THE VARIOUS BASEDOW'S DISEASE SYNDROMES. 

To the typical Basedow's disease are related a number 
of clinical syndromes of various etiology'. These sj-n- 
dromes are related to the existence of a goitre. They are 
also secondary to the ingestion of thyroid products or of 
iodides. They may also be of ovarian origin. 

1, Pseudo EXOPHTIIAI-MIC GOITRE. 

Certain goitres compress the cervical sympathetic on 
one or both sides and cause an exophthalmia, associated 
with an acceleration of the heart witiiout any other sign 
of Basedow's disease. 

There are simple goitres which for years evolute without 
any disturbance; then under the influence of overwork or 
sorrows or following the administration of iodides, some- 
times even without any e\'ident cause show evidence of 
Basedow's disease. In these cases not only is exophthal- 
mos and tachycardia noticed, but signs of thyroid intoxi- 
cation: tremors, vaso motor disturbances, psychic changes 
diarrhea, etc. 

These can be differentiated from the classical Basedow's 
disease by the following characteristics: the goitre has been 
perfectly well tolerated for a number of years, the palpa- 
tion of the thyroid reveals at least in one of the lobes the 
presence of cartilagenous or fibrous masses, while true 
exophthalmic goitre is a soft goitre and is essentially 
A-ascular. Surgical treatment improves or cures these cases. 

Certain cases of cardiopathy, associated with goitre, can 
be classified very closely to Basedow's disease. Some 
patients with a simple goitre show prominent cardiac 
symptoms; in some the symptoms are those of cardiac 
insuflBciency, complicated with pulmonary stasis second- 
ary' to pulmonary lesions of bronchitis with emphysema. 
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They are found in cases of goitre in which the respiratory 
passages are compressed by the hypertrophied thyroid. 

In others, the cardiac manifestations are independent 
of all pulmonary affections. The goitre varies in size; 
in some cases it is even small, retro sternal and can be even 
overlooked, while the patient complains of violent palpi- 
tations, coming on spontaneously or after the slightest 
effort. The heart is enlarged and beats between 100 and 
140 and becomes accelerated and arythmic at the slightest 
provocation. More dangerous symptoms, in particular 
pains simulating angina pectoris, sometimes occur. 

Asystole is the usual result of these cardiopathic goitres. 

Sometimes it is possible in these cases to note simultan- 
eously a sUght exophthalmos and a peculiar brilliancy of 
the eyes. According to Kraus, the removal of the goiter 
causes the disappearance of these symptoms. For these 
reasons, these cases are considered as abortive cases of 
Basedow's disease. 

II. BASEDOW'S SYNDROME FOLLOWING THE INGESTION 

OF THYROID OR IODIDES. 

In patients taking an excessive quantity of thyroid or 
following a course of thyroid medication for too long a 
period of time (for instance in the treatment of myxedema, 
or for stout women to reduce without proper medical 
supervision) the syndrome of Basedow's disease may 
appear more or less distinctly with tachycardia, exoph- 
thalmia, tremor, restlessness, nervosity, insomnia, etc. 

This syndrome is usually temporary and will disappear 
after the removal of the cause. Similar symptoms may be 
seen in patients with simple goitres which have been 
given iodides. 

3. Syndrome of Basedow's Disease of Ovarian 
Origin. — In certain young girls at the time of puberty. 
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in women at the time of the menopause, or after 
o\'arectomy, the symptoms of Basedow's disease, in 
general attenuated, will appear. They are characterized 
more by a brilliancy of the eyes than by a true 
exophthalmos, a swelhng of the thjToid, an acceleration 
of the pulse, and tremor. Ovarian organo therapy cures 
or improves these cases. 



m. HVPEHTHYROIDISM SIMULATING BASEDOW 8 DISEASE. 

This bears the same relation to Basedow's disease as 
slight hypothyroidism bears to myxedema. 

The women sutfering from this affection have cliaracter- 
istic appearance: The eyes are bright, the thyroid is 
slightly enlarged, they complain of palpitations of the 
heart during the day or the night, which last a few minutes. 
These symptoms are usually accompanied by a sensation 
of strangidation or waves of heat, followed by sweating. 
These women are usually very active, and constantly want 
to be on the move. Some have an exaggerated emotion- 
abihty. Others are irascible. This condition ia con- 
genital and is more the normal condition of the patient 
than a disease. 

The symptoms of hj-perthyroidism appear after sorrow, 
overwork, emotions or even slight annoyances. The 
palpitations increase in intensity and become painful and 
are accompanied by a sensation of constriction of the 
thorax and sometimes a fear of death. The nervous 
disturbances become exaggerated: tremor, insomnia, 
abnormal excitability. All these symptoms very closely 
resemble Basedow's disease. 

Between Basedow's disease and predisposition to Base- 
dow's disease, characterized by cardio vascular instabil- 
ity and nervousness, we have no definite demarcation. 
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TREATMENT OF EXOPHTHALMIC GOITRE 
AND HYPERTHYROIDISM. 

The proposed medications are numerous. After having 
described them, we will study their indications. 

I. HYGIENIC AND DIETETIC TREATMENT. 

A quiet life, without any emotions or fatigue, is essential 
to these cases. Absolute rest in some cases is sufficient to 
modify the tachycardia and the nervous symptoms. 

The seashore is unadvisable, while the mountains, at a 
low altitude, are better tolerated. A stay at some mineral 
spring is a useful adjunct to the treatment. The sedative 
springs of Bourbon Lancy and of Neris (in France) are the 
ones which seem to benefit the patients most. 

The food must be carefully watched: all stimulants, all 
toxic foods are to be avoided. It is advisable 
to weigh these patients, for a gain in weight is an 
indication of improvement. 

n. MEDICAL TREATMENT AND ORGANO THERAPY. 

1. — Sodium salicylate, in doses of 2 to 3 grams daily 
for several weeks, improves and cures certain cases of 
exophthalmic goitre. 

2. — Quinine sulphate in doses of 1 to 2 grams daily 
is given alone or associated with ergot as a vaso 
motor constrictor. 

3. — ^Anti thyroid medication, based on the theory of 
hyperthyroidism was first utilized by Ballet and Enriquez. 
The idea is as follows: neutralize the excess of thyroid 
secretion by the use of the blood of animals, whose thyroid 
had been removed. (The preparation usually employed 
is Hematoethyroidine). 

According to Enriquez, the dose is as follows: 1 tea- 
spoonful at each meal for one week, the first week; 2 



THE SYMPATHETIC SYSTEM 93 

teaspoonfuls at each meal the second week, and 3 tea- 
spoonfuls the third week. After each three weeks 
of treatment, the patient is given one week of rest and in 
this manner the medication is kept up for three months. 
If after this period there is no improvement, the treatment 
can be discontinued. 

The results of this treatment are as follows: 80 per 
cent, of the cases are improved, 10 per cent, are cured and 
10 per cent, are unimproved or made worse (Sainton). 

4. — ^Thyro Toxin serotherapy has been tried chiefly in 
America and has not been used very much in France. 
The idea results of the discoverj'- of the cyto toxic 
serums and consists in the destruction of the thyroid 
cells. Its preparation and application has not yet 
been definitely established. 

5. — ^Thyroid Organo Therapy seems paradoxical in 
cases of hyi)erthyroidism. In the majority of cases it 
makes the symptoms worse. It is, however, indicated in 
the cases where the disease evolutes towards myxedema, 
or in cases of Basedow's disease, which have not responded 
to anti thyroid medication, or in which symptoms of 
instability of the thyroid are present. 

Large doses are always to be avoided and even small 
doses must be used very carefully. 

6. — ^Various Other Forms of Organo Therapy. 

Ovarian organo therapy is justified in the cases of 
Basedow's disease associated with ovarian insufficiency. 

Thymus organo therapy, based on theoretical facts 
(hyp)ertrophy of the thymus in Basedow's disease) has 
given such variable results that its indications are very 
obscure and doubtful. 

Pituitary organo therapy advised by Renon, improves 
the tremor, the sweats, the tachycardia, the insomnia, and 
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sometimes the exophthalmos and would seem to act as 
symptomatic medication. Hallion has shown experimen- 
tally that the extract of pituitary has a vaso constrictor 
action on the thyroid. Claude has observed that the 
extract of pituitary slows down the heart in cases of 
Basedow's disease and thinks that pituitary organo 
therapy has a favorable action on Basedow's disease. 

III. TREATMENT WITH PHYSICAL AGENTS. 

Tepid hydrotherapy sometimes gives excellent results. 

Electricity has shown itself to be one of the best thera- 
peutic measures. Faradisation has a vaso constrictor 
effect and decreases the secretion of the gland. Galvani- 
zation has a sedative and calming action. To-day both 
methods are used. 

Radiotherapy was advocated first in America, then in 
France. It gives very variable results. Some are im- 
proved, others are not affected and we do not know why. 
It is usually the nervous and cardiac symptoms which are 
first improved. 

IV. SYMTOMATIC TREATMENT. 

The palpitations are attenuated by tincture of Stro- 
phanthus in rather large doses : 8 to 10 drops three times 
a day. Digitalis is indicated in cardiac insuflSciency which 
complicates the disease. 

The tremor can be improved by Belladonna and 
Jusquiam. Scopolamin is a less easily used drug and 
must be watched carefully. 

The nervous disturbances are treated by sedative 
medications: bromides, valerian, antipyrin, aconite, etc. 

The general condition is often improved by arsenic> 
phosphates, etc. 
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V. SURGICAL THEATMENT. 

1. — Partial thyroidectomy, care being taken to leave 
untouclied the parathyroids, to avoid tetany, and pre- 
serve enough of the gland to prevent myxedema is a 
commonly used method of treatment. 

2. — Ligations of some of the blood vessels of the thyroid 
is considered by some to be the method of choice. 

3. — Sympathcticectomy, advised by Jabouley, is practi- 
cally never used any more. 

THERAPEUTIC INDICATIONS. 

All the methods of treatment given are not exclusive 
and can be associated with advantage. 

1. — In classical exophthalmic goitre etiological treat- 
ment should be attempted: specific medication in goitre 
of sj"philitic origin; salicylates if the patient has had acute 
articular rheumatism. 

In the majority of cases all etiological indication is 
missing. The patients are first put on a regime of abso- 
lute mental and physical rest, then antithyroid medica- 
tion is first tried. If the patient does not react to it, 
there is no use continuing the treatment too long. The 
electric treatment should next be tried, then radiotherapy 
associated with symptomatic medication or organo 
therapy, depending on the case. 

If medical treatment fails or makes the condition worse 
then surgical treatment is indicated. This is counter- 
indicated in the cachectic cases and those with cardiac 
insufficiency, however. In the acute form with rapid 
evolution which usually resists all medical treatment, 
thyroidectomy should be resorted to. 

2. — In goitres with symptoms of Basedow's disease, 
some are improved by antithyroid medication, others by 
thjToid organo therapy given carefully and in small doses. 
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If these medications do not give any results, then thyroi- 
dectomy is indicated. Radiotherapy is without any effect 
in these cases. 

3. — ^The syndromes of Basedow's disease occurring at 
puberty, the menopause or during pregnancy, should be 
treated with ovarian organo therapy. 

THYROID INSTABILITY. 

Thyroid instabihty (Levi) is characterized by a disequi- 
librium of the functions of the thyroid. It results in the 
association, in various proportions, of signs of hypo and 
hyperthyroidism. 

During the course of thyroid insuflSciency, no matter 
what its degree may be, disturbances may be observed 
which are due to hyperfunction of the gland. Inversely, 
but not as frequently, in hyperthyroidism are seen 
symptoms associated to hypothyroidism. Some patients, 
for instance, show signs of hypothyroidism : constipa- 
tion, alopecia, low body temperature and of hyperthy- 
roidism: palpitations, insomnia, febril attacks, making 
one suspicious of a possible tuberculosis. 

Thyroid instability has not only a theoretical interest 
but is very important practically and upon it must depend 
the treatment employed. Thyroid medication will not 
only improve the symptoms of hypothyroidism, but also 
those of hyperthyroidism; for these can be considered 
more or less as a reaction. There is, therefore, a thyroid 
disequilibrium. 

Before administering thyroid to a patient with mani- 
festation of chronic arthritis of thyroid origin, for instance, 
it is necessary to study the function of the gland. L. Levi 
advises to write on either side of a line the signs of hypo 
or hyperthyroidism found in each patient and to study 
also the reactions of the patient to menstruation, and 
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emotions. Those in which hjT)erthyroi(lism predominates 
can be given very small doses of thyroid or 0.005 milli- 
grams. Those in which the signs of hypothyroidism seem 
to predominate can be given larger doses: 0.05 to 0.10 
milligrams. In those in which neither of the two pre- 
dominate, intermediary'- doses are given: 0.025 milligrams. 
According to L. Levi, the reactions to this medication 
regulate the doses of thyroid. It is easy to see how organo 
therapy, by using excessive doses, can overreach its 
objective and cause, in certain patients, the symptoms of 
h>T)erthyroidism. The symptoms of h>T>erthyroidism 
symmetrically opposed to hjT^othyroidism are schematized 
below to allow us to study the thyroid equiUbrium 
in patients. 

Hypothyroidism Hyperthyroidism 

Dull Expression. Exophthalmos, brilliant eyes. 

Thyroid not appreciable in size. Hypertrophied thyroid. 

Fall of hair. Eyebrow sign. Hypertrichosis, often cf the eye- 

brows. 

Tendency to obesity. Ijoss of weight. 

Hypodermia. Hyperdermia, waves of heat. 

Tachycardia. 

Dry skin; transitory edema. Moist skin, excessive secretion 

of sweat. 

Sleepiness, apathy. Insomnia, nervosity, irritability, 

etc. 

Anorexia, constipation. Tendency to diarrhea. 

• 

ACUTE THYROroiTIS. TUBERCULOSIS AND 
SYPHILIS OF THE THYROID. 

Inflammation of the Healthy Thy^roid is called 
thyroiditis; that of an altered gland, strumitis. The 
latter is the most frequent of the two. 

Thyroiditis is observed most frequently in women be- 
tween 20 and 40. 

7 
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The causes are: traumatism, chilling, and particularly, 
infections; typhoid fever, pneumonia, septicsemia, scarlet 
fever, diphtheria, erysipelas, influenza, malaria, mumps 
and acute articular rheumatism. In rheumatism the 
thyroid is very often affected (H. Vincent). 

The condition starts with a chill, headache, followed by 
a temperature and pains often verj' sharp radiating 
towards the ear, the neck, the shoulders and the back of 
the head. The patient usually takes the characteristic 
attitude of the head bent downwards with the chin in the 
hand. On examination a swelling of the thyroid is noticed 
together with some local temperature. Very quickly an 
intense dyspnea develops with attacks of choking, a 
paroxysmal cough, dysphagia and sometimes a complete 
aphonia. To these symptoms of compression are asso- 
ciated signs of hyperthyroidism; tachycardia, tremor, 
slight exophthalmos. 

The evolution varies. Resolution is the rule in mumps 
and influenza. Suppuration occurs most frequently after 
pneumonia, typhoid fever and purpural sepsis. The skin 
then adheres to the gland, becomes red and edematous, 
but fluctuation rarely occurs and puncture may be nega- 
tive due to the depth of the abscess. According to the 
nature of the causative factor pneumococcus, strepto- 
coccus or typhoid bacilli are found in the pus. 

Gangrene rarely results, but when it does occur it 
usually is fatal. 

The differential diagnosis is made between this con- 
dition and the tumefaction of the gland at puberty and 
during menstruation, which evolutes without fever; it 
also must be differentiated from adenitis and abscesses in 
the neighborhood of the gland and from neoplasms 
(sarcoma or carcinoma). 
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The treatment consists in the application of warm 
compresses and leeches. Tracheotomy- may be indicated 
in the cases of dyspnea and suffocation. Surgical inter- 
vention has to be resorted to in suppurative or gangrenous 
thyroiditis. 



TuBEKCULOsis OF THE Thvroid is rare. For a long 
time is was believed that the thyroid tissue had a peculiar 
resistance to tubercle bacilH: as a matter of fact, like all 
vascular organs, it does not offer a favorable field to the 
development of the tubercle bacillus and the formation 
of tuberculous lesions. 

1. — Miliary Tubehculosw. — Is the best known and 
most common type. It has no particular clinical interest 
and is usually found at autopsy as a secondary manifesta- 
tion of tuberculosis. 

2. — Massive Tuberculosis — of the thyroid is rare. 
It can be found in two different types of cases. 

(a) Tuberculous goitre, which gives rise to a hard 
thyroid tumor, which causes respiratory disturbances by 
pressure and which sometimes simulates thyroid goitre, 
because of the rapidity of its growth, so much so that the 
extirpation of the gland may be necessary. This form 
causes caseation: the gland is studded with large soUtary 
tubercles fresh or broken down. 

(b) Cold abscess of the thyroid sometimes resembles a 
cj'stic goitre and may cause dysphagia, compress the 
larynx or the recurrent laryngeal nerve or the sympathetic. 
The patient can recover after incision and drainage. 

3. — Sclerous Tuberculosis of the TnYROiD — is 
found quite often in chronic tuberculosis (Roger and Gar- 
nier). The thyroid is atrophic, decreased in size and 
paler than normal. The connective tissue is considerably 
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increased and is particularly abundant around the blood 
vessels and penetrates into the gland in various directions, 
giving it a lobulated appearance resembUng the thyroid 
of a child. The vesicle presents a variety of changes : in 
certain places the colloid is decreased, in others there 
seems to be hyperplasia of the cells. Endo and periar- 
teritis is the rule, but there are no follicular lesions. 
Tubercle bacilK are not found; inoculation is negative. 
This thyroid sclerosis takes on the appearance of an ordi- 
nary inflammation. 

CKnically sclerous tuberculosis of the thyroid gives the 
symptoms of a latent atrophic sclerosis. In very rare 
cases it may become hypertrophic and give rise to a hard 
tumor, developing rapidly and causing pain and respira- 
tory disturbances. This is the so-called canceriform 
thyroiditis which simulates cancer. It may also cause 
a dysthyroiditis giving rise to abortive or typical symp- 
toms of Basedow's disease. Laignel-Lavastine, Mantoux 
and Ramond have reported similar findings. The de- 
velopment of exophthalmic goitre on top of a tuberculosis 
of the- gland are to-day w^ell known. To the period of 
hyperthyroidism succeeds a period of hypothyroidism 
resulting in myxedema. 



Syphilis of the Thyroid is more common than 
is suspected. 

In children, hereditary syphilitic sclerosis is possible in 
a certain number of cases of myxedema, and specific treat- 
ment is indicated in these cases as well as organo therapy. 

Acquired sjT^hilis is better known. During the second- 
ary stage can be observed temporary congestions of the 
thyroid. Tertiary thyroiditis or gumma of the thyroid 
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are found nearly always in women with a small goitre 
which has not been detected. 

From a clinical point of view, syphilis of the thyroid 
causes either a myxedema or Basedow's disease or a goitre 
simulating a cancer. 

Certain cases of conjugal or familial Basedow's disease 
are due to syphilis (Schulman). It, therefore, plays an 
important part in the etiology of exophthalmic goitre. 

Mercurial or arsenical treatment can be employed 
indifferently. Iodides must be used with caution, although 
some of these cases will be greatly benefited by it. 

Estimation of the Basal Metabolism can be used as an index of the activity of 
the Thyroid. 

A Subnormal Basal Metabolism indicating Hypothyroidism, while an increase 
is evidence of overactivity of the gland. 



CHAPTER II. 

I. PATHOLOGY OF THE PARATHYROID GLANDS. 

FUNCTIONS OF THE PARATHYROIDS 

The parathyroid glands were discovered by Sabdstroem 
in 1880. They consist of two pairs of small glands, the 
size of a lentil, situated on either side of the thyroid. 
There are two sup)erior parathyroids corresponding to the 
union of the upp)er and lower two thirds of each lobe of 
the thyroid (sometimes tfhey are included in the thyroid 
itself) and two inferior parathyroids on the lateral sur- 
face of the gland, in the neighborhood of the inferior 
thyroid artery. 

It has the structure of a gland of internal secretion 
although different from the thyroid. It consists of rows 
of glandular cells in intimate contact with the blood and 
lymphatic capillaries. 

The product of their secretions is not yet well deter- 
mined. All that we know is that the parathyroid cells 
contain a colloidal substance; iodine, glycogen, and various 
fatty substances, the exact part played by them not 
having been yet determined. 

The parathyroid have certain peculiar physiological 
properties brought out at first by Gley and de Moussu 
and since then by other investigators. 

Their destruction in animals results in three types of 
disorders: nervous, toxic and trophic. 

1. — Nervous Disorders. — In the cat or the dog, in 
which all the parathyroids have been removed, certain 
phenomena occur two to three days after the op)eration. 
The animal begins to shake, has muscular tremors and 
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contractures of the muscles of the feet, neck and from 
I time to time generahzed convulsions. The following days 
* these phenomena l>econie more frecjuent and more pro- 
I nounced. It becomes impossible for the animal to stand 
up; it becomes cachectic and dies usually in from eight 
to ten days after tlie operation. 
I The total extirpation of the parathyroids, therefore, 

brings on fatal symptoms of tetany. 
I The experimental cases which do not follow this rule 
I are explained by an incomplete removal or the existence 
I of accessory glands and are proved by autopsy. 
I 2. — Toxic Dihtukbanxes.— The animal whose parathy- 

I roid has been removed shows digestive disturbances (loss of 
appetite, dysphagia, intense thirst, abundant sahvation, 
frequent vomiting), a rapid breathing, an increased heart 
rate; the excretion of urine is decreased, contains albumin 
and often sugar and diacetic acid. All these symptoms 
being signs of intoxication. 

3. — Trophic Disturbances. — ^They are observed in 
' young animals who have only had a partial parathyroi- 
dectomy; arrest of development, loss of hair, cutaneous 
ulcerations, dental changes, etc. 

Of all the disturbances, the first are the most important. 

The complete removal of these glands is uicompatible with 

Ufe. It determines symptoms of neuro muscular hj-per- 

( excitabihtv (contractures and convulsions), comparable 

^^^^ I. PARATHYROID INSCFFICIENLY AND TETANY. 

Tetany is characterized by attacks of painful contrac- 
tures localized to certain muscles (usually those of the 
extremities) and more rarely generalized. 

This affection was first described hv Dance then Tonnele 
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and was considered for a long time to be of rheumatic 
origin or to be a variety of tetanus. It is following the 
experimental researches of Gley and Moussy in France, 
that certain clinicians, struck by the clinical resemblance 
between human tetany and the nervous jihenomena 
observed in animals after tlie removal of the parathyroids, 
suggested that tliis disease might be the result of a dis- 
turbance of the function of the parathyroids. 

THE SYNDROME OF TETANY. 

Tetany* must not be considered as an autonomous 
affection, but as a syndrome coming on under a variety of 
conditions and characterized on one side by contractures, 
on the other by a mechanical and electrical hyperexcita- 
bility of the nerves and muscles. 

A. CoNTR.\CTURES. — Tliey are usually symmetrical and 
localized to the extremities. They are preceded by tingling 
and a sensation of falling asleejj of the part which is some- 
what painful. It affects the muscles of the hands and feet. 

The hand can take one of two characteristic attitudes. 
It takes the shape of a cone due to the forced adduction 
of the thumb and all the other fingers pressed tightly 
against each other and in which the fii-st phalyrL\ is half 
flexed, while the other two are extended. 

In the cases in which the hand is cupped, it resembles 
the position of an obstetrician making an examination. 
Sometimes the thumb is flexed in the palm and completely 
covered by the other fingers, also flexed. The contrac- 
ture is sometimes so marked that the nails penetrate into 
the palm. 

The foot gives a similar deformity and was described by 
Escherisch under the name of carpo-pedal spasm: the 
foot is in varus equinus; the planter surface is cupped and 
the toes are flexed. 
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These contractures are painful, involuntary and resist 
all attempts to overcome them. They occur after a 
simple movement, a change of position or without any 
apparent cause. 

They can be brought out by Trousseau's sign: a com- 
pression of the arm at the level of the median nerve or 
above the clawle at the height of the brachial plexus, will 
cause a tingling sensation foUoweti by a contracture. 

In some cases, these contractures become generalized 
and invade the upper limbs, the trunk, the legs, and the 
face. The hands become flexed at an acute angle to the 
wrists, the forearms on the arms; the latter are pressed 
lightly against the body. The legs are usually in exten- 
sion. In the face the contractures arc manifested by 
trismus, spasm of the eyelids and a sardonic smile. The 
lips are pushed fonvards and simulate the mouth of a fish. 
The contracture may involve the muscles of the pharjmx 
(dysphagia) and the larj'ux (spasm of the glottis), the 
vesicle sphincter (retention of urine), etc. Its generali- 
zation resembles the clinical picture of tetanus. 

In certain abnormal cases the contracture stays locahzed 
to a group of muscles (muscles of one of the hands, for 
instance) or to one muscle (contracture of the thumb, 
spasm of the eyelids). The most important of these iso- 
lated contractures is that involving the muscles of the 
larj'nx. As has been shown by Bouchut, Lan/ngospasm is 
always a symptom of tetany. The spasm is then called 
phreno glottic. Larj'ngospasm is often seen in the 
tetany of infants. 

B. HyPEREXCITABIUTV OF THE NeRVES AND MUS- 

CLE8. — This can be brouglit out by means of mechani- 
cal or electrical stimulations. 

(a) The percussion of the facial nerve, done on the 
middle of a line lietween the external auditory canal and 
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the labial commissure, causes a sudden contraction of the 
muscles of the commissure and those of the side of the 
nose, sometimes even one-half of the face. This is 
Chvostek's sign. Weiss's sign is analogous: p>ercussioQ 
performed on the superior branch of the facial at the 
level of the external angle of the orbit causes a contraction 
of the frontal muscle and those of the eyeUds. 

(6) Investigation of the electrical excitabiUty gives 
the following reactions : 

1. — Galvanic hyperexcitability of the nerves and 
muscles and the possibiUty of obtaining muscular con- 
tractures on the closure of the Cathode with a current of 
loss of 1 milliampere. This is what has been termed 
Erb's sign. 

2. — Hyperexcitability at the anodal opening current and 
predominencc of the contraction on opening instead of a 
closing as normally occurs. 

3. — H>T>erexcitability at the Cathodal opening and the 
possibility of obtaining opening contractions with a current 
of less than five milliamperes. 

These reactions are characteristic of tetany. 
(c) Accessory Symptoms. — ^The reflexes are often 
exaggerated. Sensory disturbances are missing, except in 
very severe cases, which are accompanied by cramps and 
sharp stabbing pains. There are no sphincter disturb- 
ances outside of retention of urine from spasm of the 
sphincter. The temperature is usually normal except 
in vcrv severe cases. The examination of the cerebro 
spinal fluid docs not show any evidence of meningitis. 
In certain chronic cases vaso motor disturbances may 
occur: indurated edema of the back, of the hand, or of 
the foot, redness or cyanosis of the extremities, or of the 
face and during the attack trophic changes; falling out of 
the hairs, brittle nails, etc., as in experimental tetany. 
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COURSE DURATION — ENDING. 

In the mild cases the contractures stay locaUzed to the 
ends of the upper extremities. They occur in attacks 
lasting anywhere from a few minutes to a few hours; 
rarely they may persist several days. A series of repeated 
attacks constitutes an attack of tetany; these attacks last 
on an average of about two weeks and end in recovery. 
Recurrences are, however, frequent. 

In the moderately severe cases, the contractures are 
more pronounced. They are often accompanied by a 
shght fever, general malaise and vaso motor disturbances, 
erj^thema and edema. They can become generalized 
and involve the muscles of the trunk and the face, simu- 
lating tetanus. 

In the severe cases, particularly in children, the con- 
tractures are accompanied by or alternate with tonic or 
clonic convulsions, followed by a coma and comparable 
to an epileptic attack. 

In all those types of cases, death may occur by asphyxia, 
due to spasm of the glottis and contracture of the respira- 
tory muscles (this is a real danger in infants), or by 
eclampsia during one of the epileptiform attacks. For 
this reason, the prognosis of tetany should always be 
guarded even in the mild cases. 

CLINICAL MANIFESTATIONS OF TETANY. 
I. SURGICAL TETANY OR POSTOPERATIVE TETANY. 

This was first observed by Nathan Weiss in 1880 
following the removal of a goitre. It was described by 
J. L. and A. Reverdin and by Kocher. 

The disease manifests itself a few hours or a few^ days 
after intervention by a prickling sensation or stabbing 
pains in the limbs. Attacks of painful contractures 
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occur, symmetrically localized to the fingers of the hand. 
This takes on the typical "obstetrical hand" appearance 
These contractures may involve the feet or become gener- 
alized. The electric reaction shows a hyperexcitability 
and tetany. The mechanical hyperexcitabihty of the 
nerves is easily brought out by the Trousseau and Chvostek 
signs. The attacks, sometimes short, sometimes long, 
re-occur after a certain interval. They are often accom- 
panied by fever, acceleration of the pulse, intense dyspnea, 
salivation and vomiting. All of which are toxic symptoms 
similar to those seen in experimental tetany. 

Post operative tetany does not always manifest itself 
under this typical form. There are also convulsive forms 
(Fr. Hochwart) characterized by clonic or tonic con- 
vulsions and periods of quiescence. 

This condition sometimes gets well spontaneously and 
completely. It can also become chronic, the attacks 
occurring at long intervals, but persisting for years. 
Kocher has observ^ed it associated with myxedema. 
Some cases die, either as a result of spasm of the glottis 
or after a convulsion. 

II. MEDICAL OR SPONTANEOUS TETANY. 

This condition is seen: 

1. — During the course of some cerebro spinal affection, 
especially in tuberculous meningitis, cerebro spinal menin- 
gitis, hemorrhages of the meninges, hydrocephalus, etc. 
In these cases tetany is only a nervous syndrome added to 
the primary infection. 

2. — Following gastro intestinal disorders. — ^In children 
various gastro intestinal affections are often compheated 
by attacks of tetany. In adults, the most commdti cause 
is a gastric affection. Tetany is observed in the course of 
pyloric stenosis of ulcerative or neoplastic origin, following 
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the vomiting, or when patients have used stomach lavage 
extensively. It may appear as localized contractures or 
generalized as epileptiform attacks, sometimes even it may 
take on a chronic appearance. Its prognosis is severe, 
particularly by reason of the lesions which bring it on. 

3. — In the course of infectious diseases. — ^Typhoid 
fever, dysentery, cholera, measles, influenza, diphtheria, 
etc.; these can become complicated by tetany. This 
condition is usually mild; nearly always gets well and 
does not re-occur. 

4. — In various types of intoxications. — ^Toxic tetany are 
xery rare. They have been reported in delirium tremens, 
chloroform poisoning and uremia. 

5. — At various periods of the genital life of women, — 
Tetany is occasionally met with at puberty. Rebaud 
considers this as a premonitory sign of menstruation. It 
disappears once menstruation has become regularly estab- 
lished. It is also reported during pregnancy. It ceases 
usually towards the sixth month, but is a rather serious 
complication, for the attacks are usually painful and last 
a long time. It may also occur after delivery in nursing 
mothers. It always gets well, but a recurrence is possible 
during each pregnancy and each lactation period. Finally 
Delp)ech and Dalche have seen it at the beginning of 
the menopause. 

Idiopathic Tetany. — It is most frequent during the first 
two years of hfe, but is sometimes observed in adults, 
usually in men between 16 and 25, nearly always in winter. 

Tetany of infants occurs during a variety of diseases: 
measles, broncho pneumonia, athrepsia, congenital syphi- 
lis, etc. Two diseases play a preponderant part in the 
causation of this disease: rickets and gastro enteritis. But 
tetany may occur in infants without rickets, without any 
gastro intestinal disorders, and without any other disease. 
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DIAGNOSIS. 

The diagnosis of the tetany syndrome is very simple. 
There is no disease simulating tetany, when the latter is 
characterized by localized contractures of the extremities 
occurring at intervals. 

A differential diagnosis has only to be made in the 
chronic or generalized forms, in which the contractures 
last for a longer period of time. Tetanus is distinguished 
from it by the mode of onset of the contractures. The 
latter begins with the masseter muscles; trismus is an 
early sign, then comes dysphagia and then contractures 
of the back of the neck, trunk and extremities. In tetany 
trismus is missing or only appears late in the disease and 
the contractures begin with the upper limbs. The 
temperature is never as high as in tetanus: sweats are 
absent. Trousseau's sign, Chvostek's sign, and Erb's 
sign are missing in tetanus. The contractures caused by 
encephalo medullary organic lesions are permanent and 
associated with exaggeration of the reflexes and motor 
paralysis, the spasm aflfects all the Umbs and not only 
their extremities. 

Hysterical contractures have not the aspect of the 
evolution of tetany, and have none of the electrical or 
mechanical signs of the disease. 

Lumbar puncture enables us to differentiate sympto- 
matic tetany from meningeal affections. 

PATHOGENESIS. 
RELATION BETWEEN TETANY AND PARATHYROID INSUFFICIENCY. 

We do not yet know the anatomical lesions causing 
tetanv. This disease, which has been believed to be due 
to rheumatism, a central nervous affection, is at present 
considered as the expression of a parathyroid insufliciency. 
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Post operative tetany, described under the name of 
strumic tetany or acute post operative myxedema, is due^ 
without a doubt, to destruction of the parathyroids in the 
course of partial or complete thyroidectomies. 

Can medical tetany be considered as a manifestation 
of parathjToid insufficiency? Pineles has shown the 
clinical identity of the different tj-pes of tetany. In all 
the cases of tetany, be they post operative, infantile, 
gravid or idiopathic, the chief signs of the sjTidrome are 
present: contractures, convulsions, h\'perexcitability of 
the ner\'es, electrical reactions. Furthermore, experi- 
mental tetany sliows very similar symptoms. In animals 
in which the parathjToids have been removed, not only 
are the severe symptoms present but also tlie electrical 
hj-perexcitabihty of the ner\'es. 

(a) Infantile Tetany. — Many types of lesions of the 
parathyroids have been observed at autopsy of children 
having shown symptoms of tetany. 

The most frecjuent are liemorrhages in the glands. 
Described by Erdheim, they liave been studied by Yanase, 
Har\'ier, Strada, Auerbach, etc. They can be seen with the 
naked eye when the lesions are extensive. When they 
are discrete tlicy can only be seen under the microscope. 
They are rarely found in all the glands; in the majority 
of cases only one or two glands are affected. The cause of 
these hemorrhages is imknown and their frequency 
very variable according to the WTiters. 

In certain ca.ses, generalized or localized glandular 
sclerosis has been noticed; in others, simple anomaUes of 
the parathyroids, either in size or the number of the glands. 

These various alterations, or anomalies, cannot be 
considered as the determining cause of tetany. They are 
also found in children who have never had any signs of 
tetany (Harvier, Auerbach, Strada). Furtliermore. cer- 
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tain observers have not found any lesions of the para- 
thyroids in children dying from tetany (Thiemisch, 
Ravenna, etc.). 

(6) Maternal Tetany. — ^\'assale and his pupils have 
estabUshed in classical experiments the influence of pr^- 
nancy and lactation on the appearance of symptoms of 
tetany. Animals lia\ang had a well tolerated partial 
parathyroidectomy (a state of relative parathyroid 
insufficiency), presented in a subsequent pregnancy a 
severe or fatal tetany. Lactation had an analogous effect. A 
few autopsies of pregnant women dying from the eclamptic 
form of tetany have shown the presence of anomalies on 
lesions of the parathyroids (Pepere, Haberfeld). Finally, 
Vassale claims to have obtained excellent results by 
parathyroid organo therapy in certain cases of tetany. 

These facts have allowed us to conclude that certain 
pregnant women have a latent or even relative parathjToid 
insufficiency, capable of becoming more pronounced dur- 
ing pregnancy (under the influence of some endogenous 
intoxication; hepatic insufficiency for instance), at time of 
delivery (due to extra muscular fatigue) , and during lacta- 
tion (by depletion of minerals). The remarkable likeness 
between experimental parathyroid eclampsia of the preg- 
nant female and the spontaneous eclampsia of the pregnant 
woman have caused certain writers to beUeve, as does 
Vassale, that eclampsia is of parathyroid origin. This 
theory cannot be accepted without a certain reserve ; it is 
verj^ probable that all cases of eclampsia are not due to 
parathyroid insufficiency. 

(c) Gastro Intestinal Tetany. — It has not been 
possible to reproduce it experimentally. The anatomical 
reports on the condition of these glands in this type of 
tetany are rare and not very convincing. It is possible, 
furthermore, that the action of the toxic substances on the 
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nervous system, resulting from pyloric stenosis or other 
intestinal affections, are sufficient to explain the tetany 
manifestations without it being necessarj' to invoke the 
action of the parathyroids. 

(rf) The action of the parathyroids in the other tyjjes 
of cases is doubtful and questional)le. Histological exami- 
nation in tetany of infectious origin in adults is missing. 
In a tiiljerculous woman, developing tetany, Carnot and 
Delion foimd a tuberculous caseation of one of the glands, 
but were unable to find some of the other parathyroids. 
Wintemitz in 1905 published a similar report. 

When all is said, only the post oiwrative forms of tetany 
can be considered unquestionably to be due to parathyroid 
insufficiency. Medical tetany, because of its similarity 
to surgical tetany, has a possible parathjToid etiology, 
but the anatomical reports and the results of organo 
therapy do not allow us yet to confirm this possibility in 
all the cases observed. 

How does parathyroid insufficiency determine tetany? 
Two theories are suggested: 

1. — Calcium Theory. — The obser\-ations of Loeb, 
who in 1900 showed the relationship l>etween neuro 
muscular h\-perexcitability with a decrease in the calcium 
salts, then the experimental work of Frouin, Parhon and 
Urechie, showing that the absorption of calcium chloride 
after parathjToidectomy, prevented the appearance of 
the nervous symptoms, have led us to Ijelie^'c that para- 
thyroid insufficiency caused an excessive secretion of 
calcium. The parath^Toid glands regulate the metabol- 
ism of calcium, just as the pancreas regulates that of 
glucose. They have an inhibitory action on the excretion 
of calcium. Tetany is a calcium diabetes. 

2. — Toxic Theory. — .\ccording to Pfeiffer and Mayer, 
Berkeley and Beebe the accidents of tetany are of a toxic 
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nature. They are produced by endogenous poisons nor- 
mally destroyed by the glands or neutraUzed by their 
secretions. Among these poisons, the most important 
would be guanidine, one of the by-products of nitrogen 
metabolism (N. Paton and Findlay). 

TREATMENT. 

Post operative tetany necessitates a preventative and 
curative therapy. 

To avoid any accident the surgeons have devised various 
manners of performing thyroidectomy so as to avoid the 
parathyroids. The main idea consists in avoiding 
any manipulation in the neighborhood of the glands. 
WTien tetany does occur after removal of the thyroid, two 
types of medication can be given : 

1. — Sympto^l\tic jMedication. — ^Anti spasmotic (chlo- 
ral and bromides), calcium medication has given good 
results in the shape of the lactate or the chlorides (Mayo, 
Grath, Meltzer). The daily dose is from 2 to 6 grams. 

2. — Specific Medication. — This includes organo ther- 
apy and parathjToid grafts. 

The ingestion of fresh glands, or the injection of para- 
thyroid extracts have caused the various phenomena to 
disappear in the patients of Galium, Pool, Halsted, etc. 
We must, however, add that the majority of these cases 
only had had a partial removal of the parathyroids. The 
action of organo therapy is temporary and by preventing 
the various symi:)toms developing, allows a compensator^' 
hypertrophy of the remaining glands until these are 
capable of carrying on their function. 

Parathyroid grafts have the advantage, when successful, 
of assuring permanently the glandular function. It un- 
fortunately has many technical difficulties. However, 
when during the course of a surgical operation, it is found 
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that one or more of the parathyroids has been removed, 
auto graft should be done at once in the parenchyma of 
the thyroid, where it has a good chance to succeed. In the 
majority of cases, however, it is only performed after 
the app)earance of the symptoms of tetany; auto graft is 
then impossible and specimens must be obtained from other 
individuals. As animal grafts do not succeed, they have 
to be obtained from individuals who have died in an 
accident or to remove one of the parathyroids in a patient 
who is operated upon for goitre. Human graft has been 
successful in the hands of Pool, Czemy, Kocher, etc. 

3. — Symptomatic medical tetany disappears with their 
cause and their treatment is related to the primary disease : 
diphtheria antitoxin in diphtheria, tetanus antitoxin in 
tetanus, lumbar puncture in meningeal aflfections, etc. 

4. — ^Idiopathic tetany is treated by tepid baths, seda- 
tives : bromides , chloral and calcium chloride. 

ParathjToid organo therapy is given under the form of 
a fluid extract, given in doses of from 60 to 100 drops daily, 
or the dried extract of ox or horse gland, given in doses of 
from 5 to 20 milligrams daily. Marinesco, Vassale, 
Zanfrognini, etc., have obtained good results with this in 
infantile and gravid tetany. The failures are, however 
more numerous than the successes. 

II. POSSIBLE PARATHYROID SYNDROMES. 

So called essential epilepsy has been suggested as being 
of possible parathyroid etiologj\ Vassale, Parhon and 
Golstein have obtained favorable results in epilepsy with 
parathyroid medication. Claude, Schmiergeld and Schmorl 
have found at autopsies of epileptics numerous appreciable 
lesions of the parathyroids. Other glands, however, such 
as, the thyroid for instance, are affected just as frequently 
and the parathyroid theory of epilepsy is still to be proved. 
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Parkinson's disease was considered by Lundborg in 
1904 as a chronic syndrome of parathyroid insufficiency. 
Parathyroid organo therapy when it has been tried has 
however given very contradictory results and, further- 
more, the anatomical study of these glands in Parkinson's 
disease has never show^n constant lesions. J. Gauthier 
who has recently taken up this disease, as regards to its 
relation to endocrines, believes it to be due to a thyroid- 
parathyroid insufficiency. All these facts are hypothetical 
and very questionable. 

III. SUDDEN DEATH IN CHILDREN AND LESIONS 

OF THE PARATHYROIDS. 

The part played by the parathyroids in the pathogenesis 
of sudden death in children is still to be determined. We 
have, however, a few cases which help us to interpret it. 
One of these was reported by Triboulet, Ribadeau-Dumas 
and Harvier and occurred in a congenital syphilitic, one 
month old infant. Autopsy showed a variety of lesions 
of the blood organs: adrenals, pituitary, thyroid and 
parathyroids. The latter showed severe hemorrhages and 
contained trepenoma. Grosser and Berke found on post 
mortem examination of three infants, who died very 
suddenly, hemorrhages localized to all the parathyroids. 
It is, therefore, important in all autopsies of children 
dying very suddenly to examine parathyroid glands, as 
well as the other endocrines. 



CHAPTER III. 

I. PATHOLOGY OF THE THYMUS. 

FUNCTIONS OF THE THYMUS. 

The thymus in man consists of a cervical part, made up 
of two diverging cones, which are attached to the thyroid 
by fibrous tissue and are closely approximated to the 
brachio cephalic and jugular venous trunks and a medias- 
tinal part located between the chondro-sternal portion 
of the thoracic cage in front, and the pericardium and the 
large vessels at the base of the heart and the right ventricle 
in the back. 

In the child, the thymus is a reddish gland, of soft con- 
sistency, plastic, which moulds itself to the blood vessels, 
insinuates itself between them and comes in contact with 
the anterior surface of the trachea. It is not a definitely 
demarcated organ: at a certain time of life it atrophies, 
but does not, however, disappear completely. There is a 
fatty change in the gland, but glandular lobules still persist 
and in certain pathological conditions can regenerate. 

The time at which the thymus reaches its greatest 
period of development and the time at which it begins to 
atrophy is still unsettled. The French investigators give 
as the weight of the thymus the following figures: at birth 
3 to 5 grams (Hutinel and Tixier, Cruchet) ; at one year 
from 5 to 8 grams (Marfan) ; between 3 and 4 years from 
7 to 9 grams. According to some the regression begins 
at the age of two, for others at four. 

Hammer, and then Sury, by studying the weight of the 
thymus in individuals dying in accidents give very differ- 
ent figures: at birth the thymus weighs 13 grams; from 
1 to 5 years of age about 22 grams; from 6 to 10 years 
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about 26 grams and from 11 to 15, 37 grams on the average. 
According to these writers, the weights usually given are 
erroneous, due to the fact that various illnesses influence 
the weight of the gland. It quite rapidly becomes 
atrophic when the nutrition becomes deficient, in various 
types of infantile cachexia, and during acute infections: 
measles, scarlet fever, diphtheria, etc. The histological 
investigations of Roger and Ghika, of Lucien and Parisot 
have shown the frequency of thymus lesions in the young, 
indicating a marked degeneration of the gland. Next to 
the physiological evolution and parallel to it there exists 
a pathological evolution, which may affect the first. 

In spite of all this, it seems to be generally admitted 
that the normal involution of the thymus does not begin 
until between the 10th and loth year. Until puberty it 
grows regularly and then gradually regresses. 

The thymus is at the same time a lymphoid, blood 
forming and internal secretion organ, for its removal in 
animals causes a variety of symptoms. The functions 
of the thymus which up to the present time have been 
well established are: 

1. — Action ox Growth and Development of the 
Skeleton. — ^This has been shown by the experiments of 
Tarulli, Lo INIenace, Basch, Lucien, Parisot, and U. Seli. 
Animals in which the thvmus was removed show a delav 
in growth, a reduction in height and volume of the bones. 
According to Basch, the bones arc more flexible and trans- 
parent than normal, due to a decrease in the calcium 
content. According to Lucien, Parisot and U. Seli, 
however, the calcium content remains normal and the 
resistance of the bones is not decreased. The earlier 
the animal is operated upon, the more marked the delay in 
growth. There is practically no change if the animal has 
reached its normal growth. 
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2. — ^Action on General Nutrition. — It is parallel to 
the preceding. After the removal of the thymus the weight 
curve decreases slowly in comparison to that of controls. 

3. — ^Action of the Genital Glands. — The develop- 
ment of the ovary and testicle shows a marked delay 
after the removal of this gland. It seems as if there was 
a balance between the thymus and the genital organs and 
that the thymic involution begins at puberty at the time 
w^hen the genital glands become active.^ In the castrated 
male animals, the thymus atrophies much later than in 
controls (Cazolari). 

4. — ^Action on the Blood Pressure. — Extracts of 
thymus taken from children or animals, injected intra- 
venously cause a marked drop in the arterial pressure. 
Tliis hjTpotensive action which also belongs to the extract 
of lymph glands, should not be looked on as the result of 
an internal secretion. In athrepsia, atrophy of the gland 
goes hand in hand with a decrease with its hypotensive 
properties (Lucien and Parisot). 

When all is said, there probably is an internal secretion 
to the thymus, although we do not know of any specific 
substance in this gland; its constituents have not the 
appearance of a glandular epithelium, and the clinical 
suppression of the thymus does not cause a clinical syn- 
drome comparable to the removal of the thyroid or 
the parathyroids. 

thymic syndromes 
a. syndromes of thymic hyperplasia. 

The thvmus is affected bv acute or chronic affections 
(Roger and Ghika), but this reaction is purely histological. 
There are no clinical evidences of this 

* riinirally the administration of thymus extract controls mcnorrhapia and 
metrorrhapa when due to functional h\'per ovarian stimulation. In fact in cases of 
uterine bleeding of obscure origin thymus can he used as a therapeutic test. 
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In certain cases, hyperplasia of the thymus causes in 
young infants a very definite clinical syndrome commonly 
known under the name of enlargement of the thymus. 

I. HYPERTROPHY OF THE THYMUS. 

SYMPTOMS. 

We will simply give the chief clinical findings. 

In its usual form, it is characterized by respiratory and 
circulatory^ disturbances. The child has a loud and harsh 
inspiration and expiration; inspu-ation is, however, the 
louder of the two. This is associated with a marked 
drawing in. Attacks of suffocation occur which may last 
from a few seconds to quite a long period of time, and in 
which asphyxia and even death may occur. During these 
attacks, and also during the interval, the veins of the neck 
are prominent and the face is cyanotic, showing a disturb- 
ance in circulation. These attacks come on without any 
apparent reason or after a fit of temper or tears. The 
drawing in of inspiration, the cyanosis and the inspiratory 
and expiratory rales are exaggerated in certain positions; 
such as, in the hyperextension of the head for instance. 

In other types of cases, the respiratory disturbances are 
not continuous. Periods of suffocation do occur, but in 
between respiration is normal. 

Percussion of the manubrium and the radioscopic 
examination of the mediastinum allow us to find the cause 
of these respiratory^ difficulties in a hj^^ertrophy of the 
thymus and differentiate this condition from analogous 
conditions of childhood. 

In these cases the therapeutic indications may be 

Radiotherapy or partial removal of the thymus. 

.» 

ETIOLOGY. 

We do not know the causes of thymus hypertrophy. 
Marfan considers it as one of the forms of proliferation of 



THE SYMPATHETIC SYSTEM Ul 

the hemo lymphatic organs, due to infections or auto 
intoxication of infancy; sj'phiUs and tuberculosis would 
seem to be the most important. The disease occurs often 
in association with rickets and enlargement of the spleen. 
Ver\- often however, it is an isolated alFection observed 
among apparently healthy children without any evidence 
of rickets or any other disease. 

PATHOLOGICAL ANATOMY. 

The weight of the thymus varies between 25 and 200 
grams. The gland may keep its normal aspect; that is, 
simply enlarged. Sometimes it is red. congested, more 
resistant than normal and filled with fluid when incised. 
The liistological examination then reveals the reactions 
to an infection of the thymus: lymphocytes replaced by 
mononuclears, polynuclears, myeclocytes, corpuscles of 
Hassal showing recent itegenerations. The blood vessels 
are dilated, filled with red cells, the tissues sometimes con- 
tain hemorrhagic foci visible to the naked eye. 



PATHOGENESIS. 

How does a hypiertrophy of the thymus cause respira- 
tory difficulties? The trachea is the first organ to which 
attention is drawn. Its compression has shown during 
life by means of the tracheoscope: Jackson noticed its 
flattening at tlie superior level of the thorax. The opera- 
tive observations in the course of thymedectomy and num- 
erous autopsies have shown the trachea bent, flattened 
and crushed. To see these changes at autopsy it is neces- 
sary to take certain precautions, as due to its elasticity, 
the trachea will take up its normal position again, as soon 
as the thorax is opened. It is necessaiy to remove, as one 
mass, the thymus, the trachea and the large vessels and 
fix this mass in formaldehyde before studying the relation- 



i 
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ship of the different organs or, again, as advised by Marfan 
perform the autopsy in this region by following the opera- 
tive technique without opening the thoracic cage. The 
capsule of the thymus being incised, pressure is exerted on 
the lateral sides of the thoi-ax and this will cause the 
thymus to rise above the manubrium. It then becomes 
easy to determine if it is exerting any pressure on the 
trachea. The question has come up as to how such a soft 
organ as the thymus could cause any eflfect on such a 
resistant organ as the trachea. This is due to the fact 
that the gland acts less by its weight than by its volume 
and this varies according to the circulatory conditions. 
The trachea can also be compressed indirectly by the inter- 
mediary of the large vessels at the base of the heart. In 
an observation of Barbier the right trachio cephaUc 
arterial trunk deviated by the thymus had compressed 
and formed a groove in the trachea, which it com- 
presses directly. 

The large veins at the base of the neck can also be more 
and more flattened out by a hypertrophic thymus. Al- 
though this compression is hard to determine at autopsy it 
is very probable and such a theory alone could explain the 
cyanosis increased by extension of the head. 

The compression of certain nerves (vagus, recurrent 
larjmgeal, thymic nerve, etc.) is probable. Cruchet even 
believes that this nerve compression is more liable to occur 
than that of the trachea, but there is no definite fact to 
prove this. 

The mechanical theors'' of compression is suflScient to 
explain the symptoms of hypertrophy of the thymus as it 
usually occurs, which is characterized by continuous 
respiratory^ disturbances. The intermittent type is due 
without a doubt to congestion of the hjTpertrophic thymus, 
usually fairly well tolerated. 
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At the autopsy of certain children dying of thymic 
accidents, the gland has been found very shghtly enlarged 
or not at all. In these cases, these accidents can be ex- 
plained by an abnormal conformation of the superior 
opening of the thorax. The latter is bounded by a sterno- 
costal-vertebral belt. The space between the sternal 
manubrium and the 7th cervical is the critical space de- 
scribed by Grawitz and has a diameter in the new born 
which varies between 2 and 2 :5 cm. Following a congeni- 
tal malformation or a rachitic deformity of the ribs, this 
diameter may be narrower than normal. Under the 
influence of many factors, notably the extension of the 
head, the thymus, which is a mobile organ and follows 
the movements of respiration, becomes strangulated in 
this body space. This strangulation causes a congestion 
of the gland ; it increases in size, compresses the large vessels 
and the trachea and results in respiratory disturbances. 

II. SUDDEN DEATH OF THYMIC ORIGIN. 

Next to the thymic symptoms due to asphyxia, which 
are particular to childhood, there are certain types of 
syncope which are to be found at all ages. 

1. — In the New Born or Young Infant. — ^Thcse 
occur at night without any premonitory symptoms. The 
infant goes to sleep at night and the next morning is found 
dead in bed. It is usually believed that the child has 
been smothered under the bed clothes or that a crime 
has been committed. Autopsy reveals a hjT^ertrophy of 
the thymus. Sometimes these sudden deaths do not 
occur in isolated cases. Griffith recently reported a 
family in which 7 out of 8 children died suddenly. 

2. — In Older Children or in Adults. — ^Sudden death 
of thjTuic origin sometimes also occurs, the patient being in 



124 ENDOCRINE GLANDS 

splendid health or following some shock or some trivial 
incident; such as, a cold bath, etc. Whether in a child or 
an adult, the phenomenon occurs very rapidly and the 
syncope is very different from the mechanical asphyxia. 
Furthermore, at autopsy, the hypertrophied thymus 
does not seem to have compressed any of the surround- 
ing organs. 

3. — Sudden Death During Anesthesia. — ^It occurs 
under similar conditions. The patient, usually young in 
years, is anesthetized for an operation. In the middle or at 
the end of the operation, sometimes even a few hours after- 
wards, occurs a cardiac syncope without any warning. 
The face becomes pale, the pupils dilate, the heart stops, 
while the lungs keep on functioning. All means employed 
to revive the patient, such as, artificial respiration, direct 
massage of the heart, etc., are of no avail. The condition 
is always fatal. It is independent of the choice of anes- 
thetic, for it is observed just as well with ether, as with 
chloroform, or ethyl chloride. It is also independent of 
the doses used as it sometimes occurs after the administra- 
tion of only a few drops, the patients sometimes having 
been anesthetized previously without any untoward effects. 

On autopsy, the thymus is found usually enlarged 
weighing 30 to 40 grams, hypertrophied or at least in 
which involution has not occurred.^ (1) Sometimes also 
the spleen is swollen, the superficial and deep glands are 
increased in size as well as Peyers patches and the closed 
follicles of the intestines. 

^ LiK-ion and Parisot liav(» very rightly (lra\Mi attention to the fact that a certain 
numlKT of ohscrva lions of sudden death due to hypertrophy of the thymus ga\'e a 
weif?ht for the pland which varie<l from 10 to 52 prams in children and <0 to 50 grams in 
yoiinp adults. In these eases the hypt»rtrophy is not real and may not be the cause of 
the death. In order to Ix* nhh to testify that then* is a hj-pertrophy of the thymus, it 
is neeessiirj' that the weight of the organ Ix* notably higher than that for the Avenge 
for the age of the individual. This is important from a medico-legal point of view. 
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PATHOGENESIS. 

Several theories have been brought out to explain the 
sudden death. 

(a) According to Paltauf, the patients, the children in 
particular, have a peculiar appearance. They are fat and 
anemic, ha\'ing small genital organs. The tonsils, the 
glands of the neck and axilla are swollen; the spleen is 
increased in size. The cardio-aortic system shows aplasia. 
The examination of the blood shows an appreciable 
lymphocytosis. In other words, these subjects show a 
status lymphaticus characterized by hyperplasia of the 
lymphoid tissue and hypoplasia of the cardio arterial 
system. This diatheses shows a peculiar vulnerability 
of the heart as e\'idenced by the vagotonia; the sudden 
accidents are the result of an inhibition of the heart by the 
rupture of the equiUbrium between the tonus of the vagus 
and of the sympathetic. 

(6) According to Svehla, the syncope is due to a 
toxemia. The thymus secretes an abnormal secretion 
(quantity or quality) which results in a hj'perexcitability 
of the cardiac nerve centers. All stimuli, which normally 
would be without effect, in healthy indivnduals, will cause 
in these susceptible cases a fatal syncope. This theory 
would help to explain the cases in which the gland is 
not hypertrophied. 

(c) Others finally believe that the fatal syncope is due 
to a pressure on the vagus or the phrenic or even the right 
inferior cardiac nerves. 

None of these theories, however, ingenious they may be, 
have ever been demonstrated and the pathogenesis of 
sudden thymic death is still hypothetical. 
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III. HYPERTROPHY OF THE THYMUS IN DISEASES 

OF THE ENDOCRINES. 

Hypertrophy of the thymus has been noticed in simple 
goitre, in myxedema, in acromegaha, but so far, there is 
no proof of any relationship with these affections and 
enlargement of the thymus. 

It is particularly in exophthalmic goitre that the fre- 
quency of hypertrophy of the thymus has been noticed. 
Capelle in 1908, Malti in 1912, have given operative 
statistics which seem to show that 75% of exophthalmic 
goitre cases which die during operation have an enlarged 
thymus. For this reason, the majority of German and 
American surgeons consider the action of this gland very 
important in Basedow's disease and advise removal of 
part of the thymus in the treatment of this condition. 

This conception is not accepted in France. Lucien 
and Parisot have noted in Basedow's disease (as is also the 
cases in acromegalia) that the persistence of the thymus is 
not constant. When it does exist, the weight of the gland 
is very variable. Experimentally, these writers were not 
able to establish any relationsliip with it and the thyroid 
or the pituitar^% for thymedectomy does not result in any 
anatomical regression or change of function of the thyroid. 
The presence of the gland should be considered as an 
abnormal persistence. Lenorman who has investigated 
this condition rather carefully has shown that in exoph- 
thahnic goitre the removal of the thymus has no more 
effect than the administration of extract of thymus. 

These facts should, however, stimulate the clinician to 
look for signs of thymic enlargement in Basedow's disease 
and when found to have it treated by radiotherapy. If 
during the course of an operation on the thyroid, an unsus- 
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jjected enlarged thymus is discovered, it is indicated to 
remove it at the time of the partial thyroidectomy. 

B. SYMPTOMS OF APLASIA OR HYPOPLASIA OF THE THYMUS. 

CONGENITAL THYMIC IDIOCY. 

On post mortem examination of many deficient children, 
no cerebral lesions are found. The thyroid is normal, but 
the thymus is absent. At Bicetre from 1890 to 1903 out 
of 408 autopsies of non-myxedematous mentally deficient 
children, the thymus was only present in 104 cases 
(L. Morel). 

The recent investigations of Carre, and Lampus have 
also noted an aplasia of the thymus very marked in idiots 
with bony deformities resembling rickets or osteomalacia. 

It is possible that thymic idiocy can be classified next 
to thjToid idiocy by aplasia of the gland. 

The experiments of Basch, Klose, Vogt, L. Morel and 
Lampus have shown that young dogs, several months 
after thymedectomy, without bony deformities, developed 
psychic changes characterized by sleepiness, total apathy 
and the animals died usually in a year or a httle more from 
cachexia. The experimental syndrome after removal of 
the thymus shows therefore, certain cases of idiocy, 
accompanied with disturbances, not involving the bones 
which are very similar. 



CHAPTER IV. 

PATHOLOGY OF THE ADRENALS. 

FUNCTION OF THE SUPRARENAL GLANDS. 

The suprarenal glands are made up of a cortical and a 
medullary part, which seem to be distinct from each other, 
both in their physiological and pathogenic functions. 

To the two adrenal glands are connected a whole group 
of formations, the structure of which resembles either the 
structure of the medulla or of the cortex and which con- 
stitute all together a suprarenal system, scattered along 
the greater sympathetic. 

Since the first experiments of Brown-Sequard (1856) a 
number of physiologists have shown the vital importance 
of this organ. 

While the removal of one capsule is without any appre- 
ciable effect, that of both glands will cause the following 
symptoms : the animal becomes listless, stays stationary, 
moves his legs with difficulty, shows an extreme fatigue 
and muscular weakness. This asthenia progresses, while 
at the same time respiration becomes slower and the heart 
beat becomes weaker, while the blood pressure falls. 
Vomiting occurs, accompanied by diarrhea, the animal 
loses weight and dies very shortly from convulsions 
or syncope. 

A double removal of the adrenals causes in animals: 

1. — Muscular disturbances: decrease in muscular w^ork. 

2. — Cardio vascular disturbances: decrease in blood 
pressure and acceleration of the heart. 

3. — Digestive disturbances: anorexia, vomiting, diarrhea. 

4. — General disturbances: hypothermia, loss of weight, 
and particularly loss of muscular tissue. 
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the toxicity of the 
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exudates 



5. — An increase 
and transudates. 

6.— Accessorily various lesions of the central nervous 
system and the greater sympathetic. 

If the removal of the adrenals has been incomplete and 
a small piece of glandular tissue remains (Hi of the total 
weight), the suprarenal functions remain intact and the 
animal survives (Ivanglois). 



The physiological study of the action of the extracts of 
the suprarenals complete the knowledge of the function 
of the adrenals. In 1895 Oliver and Schafer established 
the fact that the injection intravenously of the extract of 
adrenals caused an increase of the blood pressure and 
Langlois showed that the same results could he obtained 
by injecting blood coming from the adrenal veins. This 
action was due primarily to an active principle secreted by 
the glands, suprarenalin, discovered by Takamine in 1901. 

Suprarenalin acts not only on the blood pressure, but 
also on the heart and the blood vessels. It increases tlie 
strength of the cardiac muscle by the intermediary of 
the sympathetic whose normal stimulant it is ; it interferes 
with the inhibitive action of the vagus on the myocardium 
(Roger). At the level of the blood vessels, It causes a 
marked vaso constriction and a corresponding increase in 
biood pressure. In the pulmonary circulation it will cause 
in toxic doses acute edema of the lung. 

Suprarenalin is also a poison of the blood vessels and in 
repeated doses will cause atheromata in animals (Josue). 

It also influences the regulation of glucose: in dogs and 
in rabbits it will cause a glycosuria when injected sub- 
cutaneously (Blum). 

All these facts have an application in human pathology. 
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The adrenals have two main functions: 

1. — ^An Antitoxic Action. — ^The adrenal secretion 
has a specific neutraUzing effect on certain poisons, the 
most important of which are those resulting from muscular 
effort and fatigue. When the glands are destroyed or 
deficient, the most marked symptoms are muscular 
fatigue and listlessness, which is very characteristic. 
Asthenia, which we will study in man is one of the most 
important symptoms of adrenal insuflSciency. These 
glands also neutralize certain endogenous poisons. 
They become hypertrophic during pregnancy (Guiesse) 
for pregnancy can be considered as a state of 
auto intoxication.^ 

This antitoxic action can exert itself also, to a certain 
extent, on exogenous poisons; this, however, has not been 
definitely proved experimentally. 

This antitoxic action belongs to the c*ells of the cortex, 
which are rich in Kpoids, particularly cholesterin. 

2. — An Angiotonic Action. — ^This normally presides 
to the maintenance of the blood pressure and is obtained 
from the medullary cells or chromaflfin cells, which 
secrete suprarenalin. 

The various morbid factors act on these types of cells 
causing a disturbance of their function and resulting in 
two great adrenal pathological syndromes : 

1. — ^A syndrome of adrenal insufficiency. 

2. — A syndrome of hyperfunction of the adrenals. 

^ Obstetricians should note Ibis. The administration of corpus luteum in the 
vomiting of pregnancy has not had notably good results. 



CHAPTER V. 

SYNDROMES OF ADRENAL INSUFFICIENCY. 

Our conception of adrenal insuflSciency only goes back 
to 1855. Addison at this time described a disease, which 
has since been given his name, characterized by a pro- 
gressive asthenia, and accompanied by circulatory 
disturbances, pains and pigmentations of the skin, giving 
it a particulariy bronzed appearance. He believed that 
this bronzed affection was due to some alteration of 
the adrenals. 

Soon after a number of observers published cases in 
which lesions of the adrenals had occurred without any 
pigmentation. Dieulafoy and his pupil Bressy have 
published under the name of "abortive forms of Addison's 
disease" clinical observations characterized by the signs 
of Addison's disease without pigmentation. 

Sergent and Bernard, following the investigations of 
Brown-Sequard, continued by Abelous and Langlois, 
showed that the disease described by Addison was in 
reality a complex syndrome in which two types of symp- 
toms could be made out; those resulting from an adrenal 
insufficiency (among which asthenia and circulatory 
disturbances) and symptoms resulting from an irritation 
of the sympathico suprarenal nervous system, among 
which pigmentation was the most characteristic. 

They described adrenal insufficiency as : the expression 
of the decrease or the suppression of adrenal functions and 
separated it from the syndrome of Addison, characterized 
by pigmentation. They considered the "bronzed disease'' 
described by Addison as an association of the syndrome of 
adrenal insufficiency with that of a sympathetic affection. 

^^n ^^^ ^^^ ^^^ ^^^ 

ISl 
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I. ADRENAL INSUFFICIENCY. 

CLINICAL STUDY. 

This is characterized by three cardinal symptoms: 
asthenia, arterial hypotension and the adrenal white line. 

1. — Asthenia. — According to the etiological factor, the 
asthenia is very progressive or very abrupt. WTien pro- 
gressive, it is characterized by a physical and intellectual 
lassitude which can only be satisfied by rest and which the 
patient cannot overcome by any effort of the will. This 
lassitude soon changes to prostration and complete apathy. 
The shghtest effort causes such a sensation of fatigue and 
is so painful, that the patient stays still in bed in a semi 
sleep. He avoids speaking and only answers with diffi- 
culty to the questions asked him ; does not want to eat so 
as to avoid moving. This asthenia is not a subjective 
sensation ; it is shown objectively with the dynamometer by 
a marked decrease in the muscular strength in spite of the 
fact that the patient does not show any paralytic symptoms. 

2. — Arterial Hypotension. — It indicates the failure 
of the angiotonic action. This drop is manifested both in 
the systolic and diastolic pressure. The pressure may 
drop to 90 or 80 or even below. It is very unstable, varies 
from one minute to the other and reaches its lowest level 
after fatigue or an effort. 

3. — The Adrenal White Line (Sergent). — ^The so- 
called white line of Sergent is in a way the opposite of the 
red line (taclie) of meningitis. To bring it out all that is 
necessarv is to stroke the skin of the abdomen with a blunt 
object or the soft part of the finger, without scratching or 
exerting too much pressure. Ver\^ shortly will appear, on 
the course followed on the skin, a white line, rather broad 
which increases gradually, then stays stationary for a 
certain length of time. 
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The diagnostic value of this sign has been contested by 
L. Bernard and by Massary, who considers it as a vaso 
motor phenomenon, which may appear in a variety of 
conditions. It is possible that when found alone the white 
hne is simply a nervous disturbance, showing itself by a 
vaso motor instability. Furthermore, the white line does 
not exist in all cases of hj-potension. According to 
Castaigne it shows a vascular collapse, a decrease of the 
angiotonic function, while hypotension indicates insuffi- 
ciency of the cardio tonic function. When this white hne 
is found associated with hypotension and a certain degree 
of asthenia, then it has a real diagnostic value. 

To these three main diagnostic signs are added other 
clinical manifestations: 

1. — Circulatory Ch.\nge.s. — Closely related to hypo- 
tension. Some are subjective; the patient complains of 
palpitations and precordial pain; the siighte.st effort may 
be followed by syncope. The others are objective; the 
pulse is small, often rapid, weak, easily compressed and 
very unstable; the heart is accelerated. The slightest 
fatigue is susceptible of causing an attack of tachycardia 
with arj-thmia. 

2. — Digestive Disturb anxes. — They are nearly always 
constant. Anorexia is the rule, at first in the morning 
and resembles that of alcoholics. Later it may come 
on at any time after the ingestion of food. Sometimes 
it is incoercible, particularly in children, and prevents 
all ingestion of foo<l. Constipation is the rule in 
the slowly evoluting cases; in the acute forms there is a 
diarrhea. It is associated with abdominal pains and 
together with voniiting simulates poisoning. 

3.— The Pains.— These are usually localized either in 
the lumbar region, or the epigastrium, or the hypochon- 
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dria. In the latter cases they are usually limited to a 
special spot corresponding to the extremity of the 12th 
rib (Martineau's point). Sometimes they radiate to the 
thorax and shoulders. Whether continuous or intermit- 
tent, they are generally exaggerated by motion and are 
sometimes so severe that they cause the patients to cry 
out. In certain acute cases of adrenal insuflSciency, the 
pains are generaUzed and the patient complains of stab- 
Jbing pains in the limbs simulating the muscular cramps 
of cholera. 

4. — General Disturbances. — ^These disturbances of 
toxic origin are very variable. They consist of a psychic 
asthenia characterized by a half conscious state, or pros- 
tration. Sometimes they are quiet, at others they have 
nightmares, and even delirium. Later on coma sets in. 

Among these nervous phenomena, some have a sudden 
onset : they are manifested by an encephalitis accompanied 
by convulsions, cerebral stimulation, delirium and are 
ended by a deep prostration which terminates in death. 

5. — General Signs. — ^The temperature is normal or 
subnormal and the patients complain of feehng chilly. 
The anemia is often quite marked (decrease in both red 
cells and hemoglobin) and is associated with buzzing of 
the ears and vertigo. 

The urines are decreased in quantities, sometimes con- 
tain albumen and are very toxic. Finally, loss of weight 
and emaciation, particularly of the muscles, is the rule. 

clinical forms. 

The signs of suprarenal insufficiency can be divided into 
two main groups: chronic and acute suprarenal insuffi- 
ciency. Between these two types can be found many 
intermediary forms. 
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A. SLOW SUPRAItENAL INSCFFlrlENCY. 

Tt is noticed in the course of chronic affections of the 
adrenals, which cause a slow decrease in the functions 
of the glands. The most definite type is Addison's 
disease, which we will describe very shortly, but which 
must be given a place here. If this disease is a mixed 
syndrome of adrenal insufficiency associated with an 
irritation of the sympathetic, certain types which have 
been descrit>ed as abortive cases of Addison's disease, 
Ijecause of the lack of pigmentation, are really pure cases 
of adrenal insufficiency slowly evoluting and which only 
differ from the acute tj'pe by their duration, which is 
anywhere from 1 to 3 years. 

B. ACUTE supKABENAL INSUFFICIENCY (syndromc of Clftudc Bernard.) 
It corresponds to a sudden decrease or suppression of 
the adrenal functions. 

While slow adrenal insufficiency is due to a decrease, 
ordinarily progressive, of the adrenal functions, so that 
the s>*mptoms take a long time to develop, acute insuffi- 
ciency is due to the sudden suppression of the glandular 
functions following the destruction of the gland. It gives 
rise to severe symptoms which are rapidly fatal. It 
occurs sometimes in individuals apparently in good health, 
or in the course of an infectious disease, or again following 
a slowly evoluting case of which it will be the ending. 
Thesyndromemanifests itself under threedifferentforms: 
{A) Abdominal Type, (a) The symptoms develop 
suddenly with abdominal pains which are severe, diffuse 
and accompanied by incoercible vomiting, and even severe 
diarrhea. These gastro intestinal symptoms arc followed 
by cramps. The patient is covered with a cold perspira- 
tion and the extremities are cold; the pulse is small, rapid 
and feeble. The temperature is subnormal and the 
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patient dies in a few days, or sometimes immediately, 
following some slight movement in bed of cardiac failm«. 
These cardio intestinal types which are the result of an 
acute adrenal insufficiency, simulate poisoning or cholera. 
(6) In some cases the symptoms consist in vomiting 
with severe constipation and abdominal pain. The ab- 
domen is hyperesthetic and distended with gas. Often 
an appendicitis or peritonitis is suspected; whence the 
name of pseudo peritonitis or syndrome of Ebstein. The 
patients die shortly afterwards. 

(B) Nervous Type. Adrenal encephalopathy of Sergent. 
In certain cases adrenal insufficiency takes on a nervous 

symptomatology : 

Comatous phenomena, which are rapidly fatal and simu- 
late apoplexy. 

Convulsive phenomena or myoclonic movements. 

Delirium (Laignel-Lavastine). 

Pseudo meningitis (Sergent). In these cases the 
encephalitis, the rigidity of the neck, the cutaneous hyper- 
esthesia, the photophobia, the opisthotonos, the delirium, 
associated with vomiting and constipation, give the 
picture of meningitis. Kernig's sign, is however, missing 
and the spinal fluid remains normal. 

(C) Sudden Death. — ^AU the preceding types of 
cases can end by sudden death. It may happen any 
time during the evolution of a slow or acute adrenal 
insufficiency. It is sometimes the only manifestation of 
this insufficiency and really is an acute form of adrenal 
insufficiency. Death is often instantaneous, following 
some simple movement. It can sometimes be preceded 
by an extreme dyspnea, the duration of which is, how- 
ever, of more than a few minutes, with pallor of the face, 
precordial pain, or an epiliptiform convulsion. 
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ETIOLOGY. 

Adrenal Insufficiency is usually observed in individuals 
between 20 and 30. 

1. — IL may be the result of chronic lesions of the 
adrenals: syphilis, cancer, and particularly tubercu- 
losis. Tuberculosis is the most eonimon cause of adrenal 
insufficiency. It nearly always causes slow sjTidronies of 
the disease, but as a residt of the progressive extension 
of the lesions it also causes acute syndromes. 

The tuberculous lesions of the adrenals are sometimes 
latent and some individuals appear in perfect health at the 
time they are suddenly overwhelmed with severe symp- 
toms. In reality adrenal insufficiency already existed 
in a latent form and it is often a minor factor: overwork, 
traumatism {accidental or operative), an acute tonsiUtis, 
which cause new lesions in these already degenerated 
glands. The healthy portions up to then sufficient, are 
then destroyed. Again one of the causes already men- 
tioned, introduces into the organism an excess of poisons 
which the antitoxic function of the defective gland is 
incapable of neutrahzing; theft the acute symptoms of 
adrenal insufficiency' develop. 

H. ADltENAL INBUFFICIE-NXY IS THE RESULT OF 
AN ACUTE INTBCTION: 

Diphtheria, typhoid fever and scarlet fever are three 
diseases which most often cause it. 

{a) DiPHTHEmA. — Certain sequels of severe diphtheria 
described under the name of late infectious syndrome 
(Marfan), cardio gastric syndrome (Sevestre) and believed 
to be due either to a toxic myocarditis, or to a bulbar 
lesion or to a neuritis of the vagus, but must be recognized 
as an adrenal insufficiency. They are characterized by 
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pallor of the face, vomiting, abdominal pain, cardiac dis- 
turbances : tachycardia, ary thmia, inequaKty of the pulse 
and end with sudden death. There is extreme hypo- 
tension and the white line is quite marked. The experi- 
mental observations of Oppenheim and Loeper and the 
clinical data of Martin and Darre, of Hutinel and others 
have proved quite conclusively the adrenal pathogenesis 
of the late accidents following diphtheria. 

(6) Typhoid Fever. — ^Sergent and Castaigne have 
shown that certain phenomena observed in the course of 
typhoid fever and characterized by asthenia, feeble cardiac 
contractions, soft and weak pulse, drop in blood pressure, 
which usually are considered as symptoms of myocarditis 
are really symptoms of adrenal insuflSciency. They are, 
furthermore, better improved by suprarenalin than by 
cardiac tonics. Sudden death during convalescence con- 
sidered by some to be due to myocarditis and by others to 
be a cardiac reflex, of intestinal origin, can be the result of 
adrenal insufficiency. 

(c) Scarlet Fever. — ^Hutinel has insisted on the 
adrenal pathogenesis in the severe syndrome of scarlet 
fever. It is also to this adrenal insufficiency that we have 
to place the blame of sudden death in this disease (Moizart 
Gouget and Dechaux). 

(d) Adrenal insufficiency can complicate all the infec- 
tious diseases: pneumonia and broncho pneumonia, 
influenza, measles, erysipelas (Lesne), cholera (Naame), 
dengue (Koury), certain symptoms of pernicious malaria 
(Paisseau and Lemaire), various septicemias. The severe 
ervthemata, which occur in the course of infectious 
diseases, often are indicative of an acute inflammation of 
the adrenals (Ribadcau-Dumas and Harvier). 

The acute infections determine an adrenal insufficiency 
by causing massive lesions of the adrenals. If the 
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lesions are not as extensive or as deep, the clinical 
phenomena are not as severe and less definite, because 
they are liidden by the causative disease. 

111. ADRENAL INSUFFICIENCY FOLLOWING VARIOUS 
FORMS OF INTOXICATION. 

Alimentary poisoning, poisoning by mushrooms, by 
suffocating gases, by ether and particularly by chloroform 
(Delbet, Herrenschraidt and Beauvy) can cause adrenal 
insufficiency by the intermediary of lesions of the 
suprarenal capsules. 

DIAGNOSIS. 

1. — The diagnosis of slow adrenal insufficiency is always 
difficult. They are particularly liable to be overlooked 
in cases in which there is no pigmentation, as in the pure 
cases of adrenal insufficiency. A number of pathological 
processes have a very similar symptomatology: asthenia, 
hypotension, gastro intestinal disturbances and anemia 
are found in pulmonary' tuberculosis, latent cancer, certain 
cases of neurasthenia, certain diseases of the blood as 
anemia, leukemia, etc. Any morbid process associated 
with asthenia and hj'potension, is indicative of adrenal 
organo therapy and its adrenal origin can be suspected if 
there is some improvement by this type of medication. 

2. — ^When symptoms of acute insufficiency occur during 
the course of an infectious disease, the diagnosis is easier. 
During convalescence from diphtheria, the symptoms are 
as a rule so definite that no hesitancy is permitted. In 
the course of typhoid fever, however, the signs are often 
hidden by the primary disease. Ty-phoid myocarditis 
presents circulatorj' symptoms: tachycardia and hj'po- 
tension analogous to those of an inflammation of the 
adrenals. The presence of the white line, of abdominal 
pain, vomiting, and pallor are in favor of an adrenal 



140 ENDOCRINE GLANDS 

involvement. Cyanosis, congestion of the lungs, the 
increase in the size of the liver, are more indicative of 
a myocarditis. 

3. — ^The acute adrenal insuflSciencies occurring without 
any definite etiologj'- can simulate: poisoning (voluntary 
or accidental), enteritis, intestinal obstruction, appendi- 
citis and acute pancreatitis. When nervous symptoms 
are present it may simulate apoplexy, coma or meningitis. 

4. — When the abdominal or nervous symptoms, consti- 
tute, together with sudden death, the only signs of adrenal 
insuflSciency, it is impossible to make the diagnosis during 
life. We must remember that lesions of the adrenals are 
frequently found in sudden deaths. For this reason in 
any medico legal case, the state of the adrenals must be 
carefully investigated, for certain incidents, such as, trau- 
matism, surgical operations, might seem to be the cause 
of death, while in reahty the patient had had a latent 
adrenal insufficiency unsuspected during life. 

PATHOLOGICAL ANATOMY. 

At autopsy of patients having died from the results of a 
slow adrenal insuflSciency, many different types of adrenal 
lesions have been found, in particular tuberculous lesions, 
which will be studied with Addison's disease. 

Acute insufficiency is determined by different kinds 
of lesions: 

1. — Hemorrhages of the Adrenals. — ^These are very 
frequent in infectious diseases. They are more often 
bilateral and vary from punctiform hemorrhages to 
massive ones; the gland is swollen, dark red in color and 
showed on incision a marked congestion and hemorrhages 
\nsible to the naked eye in the cortex. In severe cases 
they are changed into hematoma, barely surrounded by a 
shell of cortical tissue. Some cases have even been 
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reported of rupture of the capsule antl to eruption of the 
blood in the cellular retroperitoneal tissue. 

2. — Change of the Adrenals into Cavities.— These 
also occur quite frequently during infectious; it is charac- 
terized by a softening or a destruction of the meduUarj- 
substance. It is often unilateral and the other gland appears 
healthy although showing marked changes histologically. 

3. — Occasionally, the gland has a normal appearance. 
It is hardly enlarged and of a dull white color. In spite 
of this, the histological lesions are cjuite extensive. 

Three types of lesions have been found in variable 
proportions: 

1. — Vascular lesions, varj'ing from simple congestion 
to hemorrliage.s. 

2. — Interstitial lesions characterized by a leukocytic 
infiltration, sometimes diffuse, sometimes localized to cer- 
tain points forming small infectious nodules or microscopic 
abscesses where bacteria can be found. 

3. — Degenerative cellular lesions in some places ter- 
minated by complete necrosis. Various stains bring out 
these changes quite well. 

These various lesions are found both in infections or in 
intoxications, whatever their etiology'. 

In a general way it can be said, that according to the 
nature of the toxic agent or the duration of the infection, 
the alterations shown by the adrenals are: in slow intoxi- 
cation or mild infections, leukocytic lesions and in acute 
infections or Intoxications, vascular lesions associated 
with variable cellular lesions according to the disease. 

TREATMENT. 

Adrenal insufficiency is a serious condition, as there is 
always a possibility of sudden death. It gives the 
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infectious disease a bad outlook. It can, however, be 
considerably improved or even cured by organo therapy. 

Adrenal organo therapy can be administered in three 
different ways: — 

(a) The fresh gland, preferably that of a calf, is chopped 
up in doses of 2 to 5 grams. It is generally not well tolerated. 

(6) Suprarenal powder of the total extract of the desic- 
cated gland. 

(c) Suprarenalin. 

Indications. — From a physiological point of view, we 
are led to believe that the total extracts are indicated in 
the cases in which toxic symptoms predominate, while 
suprarenalin which keeps up the vascular tonus, and 
the arterial pressure, is indicated in those cases in which the 
cardio vascular disturbances are the most marked. As a 
matter of fact, suprarenalin is advisable in all cases. It 
has the advantage of being easily manipulated. The 
extracts of the adrenals have a variable activity ; they can 
however give better results when the asthenia, and the 
gastric and nervous disturbances are particularly marked. 

Method of Administration. — The best preparation 
to use is a solution of 1 to 1000 of epinephrin. The 
method of administration is to be taken into consideration, 
for suprarenalin is very toxic when injected intravenously; 
it is much less so subcutaneously and practically harmless 
when given by the gastro intestinal tract. 

1. — By mouth, suprarenalin gives very good results, 
particularly in the cases of cardio vascular asthenia during 
infectious diseases, providing it is given in sufficiently 
large doses: 20 to 100 drops of a solution of 1 to 1000 
daily. Whatever the daily doses, it must be given 
fractionally during the day, because of the ephemeral 
action of suprarenalin. This type of medication can be 
administered without any bad effects for several weeks. 



THE SYMPATHETIC SYSTEM 143 

2. — ^By subcutaneous or intramuscular injection. From 
3^ to 2 CCS. of a solution of 1 to 1000 can be given daily in 
fractional doses. Subcutaneous doses have two incon- 
veniences. They sometimes cause severe pain and they will 
act too rapidly. For this reason medication in this manner 
must be kept for special cases to avoid serious symptoms. 

There is, however, an excellent method of administering 
suprarenalin subcutaneously, and that is, as advocated by 
Josue, a dilute solution of suprarenahn. It is usually 
prepared by adding to 250 to 500 cc. of normal sahne, 1 
miUigram of suprarenalin and 1 centigram of novocain to 
prevent pain. 

3 . — ^By rectal administration by means of the Murphy drip . 

METHODS OF ADMINISTRATION OF THE TOTAL EXTRACTS. 

The total adrenal extract can be administered by mouth 
in doses of from 0.30 to 0.60 centigrams daily. The 
maximum dose should rarely be over 0.90 centigrams. It 
is best to divide the doses into three administrations daily. 

The total extract can be administered in doses of 0.1 
daily hypodermically. The subcutaneous administra- 
tion is sometimes more active than the oral therapy. For 
cases of slow adrenal insufficiency one of these methods 
can be kept up for a month or two, by series of ten days 
of treatment, interrupted by rest periods of from 5 to 

10 days. 

II. Addison's disease. 

The disease described by Addison is characterized by 
progressive asthenia, anemia and a pigmentation of 
the skin. 

In his first report in 1855, Addison believed that this 
disease was due to a tuberculosis of the adrenals. Three 
years later he brought out the fact that there was a 
co-existence of tuberculous lesions of the adrenals and of 
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the semi lunar ganglia of the greater sympathetic. For 
many years Addison's disease was explained by means 
of two theories. 

1. — Glandular theory, based on the anatomical observa- 
tions of Addison and the experimental researches of 
Brown-Sequard, who reproduced the disease, less the 
pigmentation, by removing the adrenals. 

2. — The nervous theory advocated in France by 
Jaccoud, Lancereaux and Brault. They believed the 
disease was due to an alteration of tke sympathetic. The 
lesions of the gland stay latent until the filaments of the 
abdominal sympathetic are aflFected- 

The investigations of Sergent and Bernard have estab- 
lished the fact that Addison's disease is in reality a double 
syndrome: slow insufficiency of the adrenals and irrita- 
tion of the solar plexus or the sympathetic, the latter 
explaining the pigmentation. The pigmentation is not of 
hematic origin; it does not contain any iron. It is a 
normal skin pigment and we know that the sympathetic 
is the regulating nerve of the skin pigmentation. The 
stimulation of this nerve causes a hyi>ergenesis of the 
pigmentary cells. The pigmentation does not always come 
from the stimulation of the extra adrenal sympathetic 
(solar and semi lunar ganglia) . It may be the result of an 
alteration of the ganglia and nerve in the adrenals, which 
are so numerous in the medulla that the latter is considered 
as a nerve layer in close relation with the adrenalogenous 
cells (see physiologj'^ of the sympathetic). 

From these three main facts result: 

1. — That melanodermia is the main symptom of the 
disease described by Addison. "Without any melano- 
dermia, there is no Addison's disease," says Sergent. 

2. — ^Tuberculosis is the most frequent cause of Addison's 
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disease, but not the only one (cancer or syphilis may also 
be the etiological factor). 

3. — Adrenal tuberculosis and Addison's disease are not 
synonymous, since, as we have just seen that tuberculosis 
of the adrenals manifests itself by a syndrome of adrenal 
insufficiency without any melanodermia. 



We will use as an example a case of Addison's disease of 
tuberculous origin. This condition is nearly always 
primarj' and occurs in individuals between 15 and 30 who 
may jireviously have evidence of tuberculosis, but as a 
rule no active pulmonary lesion. 

The onset is very insidious: Feeling of lassitude, weak- 
ness, loss of strength, are the first manifestations which 
are noticed by the patients; then the symptoms become 
more definite and the disease as it progresses begins to 
show evidences of adrenal insufficiency; asthenia, arterial 
hj-potension, white line, circulatory disturbances, gastro 
intestinal symptoms, lumbar pains; all signs of deficiency 
of the glandular function. 

The most characteristic sign is the melanodermia. It 
usually does not appear until after the asthenia has set in. 
It nearly always starts in the regions already pigmented, 
such as. the genital folds at the level of the hips, on the 
internal surfaces of the arms and around the breasts, then 
it becomes generalized and manifests itself in the regions 
exposed to the air; the face, the neck, the back of the 
hands. It is often more marked at the beginning of 
the disease in the regions irritated by rubbing sueli as, by 
a collar, corsets, etc., and at the level of scars, burns, etc. 
These irritated spots of the .skin are the usual starting 
points of the pigmentation and it is by basing themselves on 
this fact that Jacquet and Trt^motieres have suggested 
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bringing it out when it is not very definite, by an arti- 
ficial irritation of the skin, such as, a plaster or cupping. 

The character of Addison's disease pigmentation is very 
peculiar. It is made up of brownish spots. They may 
be imiform in color or contain darker pin head sp>pts. 
The skin in the neighborhood is dry and parchment like. 

At first the pigmentation may be very discreet, but 
as the disease progresses, it becomes more generalized and 
the skin takes on a darker and darker appearance, more 
marked in the regions first aflFected. In some places loss 
of pigment occurs, giving whitish spots resembling viti- 
ligo. The pigmentation may involve the hairs, which 
may change from blonde to black; the nails take on a 
yellowish tint. The mucous membranes are nearly always 
involved. On* the buccal mucous membrane are seen 
bluish like spots, as those sometimes seen in certain races 
of dogs. This pigmentation may aflFect the lips, the gums, 
even the conjunctiva. 

EVOLUTION. 

Addison's disease has a progressive evolution. The 
patient becomes anemic early, the muscles atrophy 
rapidly and this amyatrophism at the beginning, contrasts 
with the conservation of the adipose tissue. Then these 
patients become cachectic. They are extremely sensitive 
to cold and their temperature is often subnormal. 

Sometimes, under the influence of organo therapy, the 
evolution is interrupted by long periods of remission, then 
the disease goes on so that the duration of the disease 
rarely extends over a few years. Certain rare cases only 
last a few months. The patient dies of cachexia, with 
symptoms of cardiac collapse preceded by diarrhea. 

Addison's disease can also terminate suddenly. This 
is usually brought about by excessive fatigue, an opera- 



THE SYMPATHETIC SYSTEM 147 

tion, chlorofonn anesthesia, or even a slight infection. 
The glandular deficiency is such that the glands cannot 
neutralize the shghtest excess of toxins circulating in the 
organism. Death occurs in a few hours or a few days. 

Sudden death is always possible at any time during 
Addison's disease. 

CLINICAL FORMS. 

Many writers describe as abortive cases of Addison's 
disease some characterized by an absence of melanodermia. 
These cases studied by Dieulafoy and Bressy really 
belong to simple adrenal insufiiciency and for this reason 
should not be included under Addison's disease. They 
refer to cases having active or latent tuberculous lesions 
of the adrenals, who, due to some slight accident, die 
suddenly or give the appearance of acute poisoning 
or peritonitis. 

In certain cases, such as, the gastro intestinal, painful 
or asthenic type, the melanodermia develops late in the 
disease. Inversely, there is a melanodermic form charac- 
terized by the fact that the pigmentation is the first to 
appear. 

The symptoms of adrenal insufficiency, particularly 
asthenia, only appear secondarily and for quite a while 
are only very mild. These cases usually have minor 
lesions, nearly always limited to the peripheral layers of 
the adrenals. Addison's disease can be associated with 
other glandular lesions, in particular, to thyroid syn- 
dromes: Basedow's disease or myxedema. 

In some cases of tuberculosis a slight pigmentation is 
sometimes observed. It is made up of small disseminate 
spots, light brown in color, located on the lateral part of 
the neck around the nipples and in the region of the del- 
toids. The pigmentation does not invade the' face, the 
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hand or the mucosa. The symptoms of Addison's disease 
are attenuated. These patients are more anemic, weaker 
and have a lower blood pressure than the ordinary cases 
of tuberculosis. In other words, they have the mild type 
of Addison's disease which has been described by Lafitte 
Moncany and Bonnet under the name of Addisonism. 

DIAGNOSIS. 

The diagnosis of Addison's disease is made by the pig- 
mentation. 

However, pigmentation of the skin or mucosa occurs in 
a series of aflFections, foreign to a pathology of the adrenals, 
but there are certain characteristics which allow us to 
differentiate it from Addison's disease: 

1. — ^In malaria the pigmentation is uniform, the color is 
dirty gray and does not involve the mucosa. 

2. — In pigmentary cirrhosis, the pigmentation has a 
slate-like color, resembling mercury ointment. 

3. — ^In arsenical intoxication (professional or medicated) 
the pigmentation resembles very much the pigmentation 
of Addison's disease. It is generalized but predominant on 
the trunk and the roots of the limbs ; it does not involve the 
uncovered extremities, the genital organs or the mucosa. 

4. — ^In pityriasis, the pigmentation is more often on the 
back of the neck, on the shoulders, at the level of the belt 
and of the limbs. The skin is marked with liniary excori- 
ations due to scratching and white lines,which are scars. 

Pityriasis of tramps sometimes causes a pigmentation 
of the mucosa (Thibierge). The diagnosis may be in 
doubt for several days, for these individuals may be so 
tired that they appear asthenic. It, however, clears up 
ver>^ rapidly with rest. 

5. — In syphilis the pigmentation which is sometimes 
found, at first starts in the region of the neck, then spreads 
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to the body and limbs; even when diffuse it still keeps its 
characteristic areolar appearance; it looks hke a net work, 
dirty yellow in color, surrounding areas of non pigmented 
or healthy skin. 

6.^Pigmentation of the mucosa occurs after mercury 
treatment or in certain races (Roumanians, Tzigans, 
Bohemians) and in these cases is independent of all 
pathological affection. 

The objective characteristics of the pigmentation of 
Addison's disease is, therefore, sufficient to distinguish it 
from other forms of pigmentation of the skin or mucosa. 



PATHOLOGICAL ANATOMY. 

The lesions found at autopsy in tliis disease are as follows : 

1. — ^TuBERCULOSls OF THE Adrenals. — This is the most 
common cause. The tuberculosis may be primary (infec- 
tion through the blood stream) or secondary to a renal, 
diaphragmatic or pleural tuberculosis. The lesions are 
quite often bilateral and show many different ana- 
tomical changes. 

(fl) Isolated Tubercles. — The gland is increased in 
size, irregular, but free from all adhesions. A section 
shows one or more tubercles in various stages of evolution. 
Sometimes in the beginning stage, in other cases caseated 
or calcihed. These tubercles are more often in the 
medulla and are surrounded by a shell of a)rtical substance. 

{b) Caseation. — The gland Is swollen and irregular. 
It adheres to the surrounding structures. Its weight may 
be as much as 20 to 30 grams. On incision it shows a 
translucid glassy appearance, resembling putty. As a 
rule the caseation has involved everything but the 
peripherj'- of the gland. 

(c) Sclerosis. — In these cases the glands are absolutely 
unrecognizable. They are surrounded just as the tuber- 
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culous kidneys, by a fibrous fatty layer and transformed 
in a fatty substance full of cavities containing pus or 
caseated material, or they may be sclerosed and atrophic. 

These last two types are the most frequent. 

(rf) Cold Abscess of the Adrenals. — These are very rare. 
The gland contains one or more pseudo cysts, with very 
thin walls, containing a purulent fluid. 

Histological examination reveals tuberculous lesions 
(real tubercles with giant cells, bunches of lymphocytes 
containing tubercle bacilh). To these glandular lesions 
are associated, more or less constantly, tuberculous lesions 
of the sympathetic and the semi lunar ganglia. 

Sometimes the celiac and periaorticgangliaareswoUenand 
caseated and compress the solar gangha and nerves which 
become atrophic and disappear so that it is diflScult to find 
them, even by histological examination. 

2. — Sclerosis of the Adrenals. — ^The origin of these 
changes is very variable. An old infection (Sergent) a 
lesion in the neighborhood, can be the cause. It may 
also be the result of tuberculosis (Sezary). 

The adrenals are large and adherent to the liver, kidneys, 
gall bladder and have a white color. They are made up 
of a hard tissue, which cuts with difficulty. Histological 
examination reveals many strands of connective tissue, 
causing a separation and atrophy of the cortical cells and 
sometimes even penetrating into the medulla. 

At the same time are noticed congestive lesions, infec- 
tious nodules or cellular degenerations which show an 
acute inflammation on top of old lesions. 

3.— Adrenal Syphilis.— Very rarely syphilis is the cause 
of lesions of the adrenals: gumma, diffuse sclerosis, etc. 

4. — Carcinoma. — ^Primary or secondary cancer (epithe- 
lioma, etc.) is rarely bilateral. For this reason, it is only 
very rarely the cause of Addison's disease. 
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TREATMENT. 

Except in the very rare cases in which Addison's disease 
occurs in syphilitics and in which specific treatment is 
indicated, the treatment is purely symptomatic. 

1. — Organo therapy, directed against the adrenal 
insufficiency is very important. 

Suprarenaliu can be used in the same manner as in cases 
of adrenal insufficiency ; the total extract seems preferable 
either as the fresh gland (of sheep or calf), starting at 
first with half then a whole gland, or in the form of dried 
ejctract in doses of from 0.60 to 0.90 centigrams daily. 

If medication by mouth is counterindicated. by reason 
of the gastric intolerance, so frequent in Addison's disease 
it is possible to administer subcutaneou-sly the glycerin 
extractor the adrenals of sheep in doses of 1 to 5 ccs., di- 
luted in normal saline (10 to 20 ccs.) to make it less painful. 

It is important, whatever the medication employed, to^ 
start in as soon as possible and to keep it up for a long [jeriod 
of time. The results are often only noticeable in many 
cases several months afterwards. The results are, further- 
more, far from being constant. Some manifest a real 
intolerance for organo therapy; they have nausea, vertigo, 
waves of heat. Glycosuria tremors have been noted after 
the administration of adrenal extracts in patients with 
Addison's disease. In others, even when treated at 
the beginning of the disease, organo therapy is of no value. 
Others, however, derive considerable benefit from the 
treatment. Remissions lasting several years have been 
obtained. In the majority of cases there is simply an 
improvement of certain symptoms; the blood pressure 
goes up, asthenia decreases, the gastro intestinal disturb- 
ances disappear. The pigmentation on the other hand 
is rarely influenced by this treatment. 



152 ENDOCRINE GLANDS 

2. — ^Treatment of the Pains and Gastro In- 
testinal Disturbances. — The pains are sometimes 
severe enough to require local treatment. Counterirrita- 
tion is preferable to an analgesic, for all toxic medication 
must be given with extreme care in Addison's disease. 

If the vomiting is not improved by organo therapy 
counterirritation in the pit of the stomach will help. 
Sometimes chloroform water or cocaine will prove to 
be beneficial. 

3. — General and Hygienic Treatment. — ^This is 
very important. These patients must avoid all fatigue. 
The slightest infection may be the starting point of severe 
symptoms of adrenal insufficiency. The usual diet of 
tuberculous patients is advised for these patients. Arsenic, 
often given in tuberculosis, must, however, be avoided or 
only given very cautiously. Phosphates are supposed to 
be beneficial. 

III. MILD adrenal INSUFFICIENCY. 

This condition corresponds to an attenuated adrenal 
secretion and may be due to many causes. 

The various clinical manifestations are as follows : 
1. — In tuberculosis; mild adrenal insufficiency explains: 
(a) The asthenia of certain patients, out of proportion 
to the tuberculous lesions. 

(6) The h>T)otension which is so often seen and which 
has been so much insisted upon by such clinicians as 
Marfan, Potain, Teissier and which must be taken into 
account in the prognosis. 

(c) The evolution of the tuberculosis. — Sergent, starting 
from the hypothesis that recalcification is an important 
factor in tuberculosis and having shown that adrenal 
extract is a powerful adjunct to recalcification, concludes 
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that a decrease in the adrenal secretion plays an important 
part in the progress of tuberculosis. 

2. — In Patients Suffering from Asystole, accord- 
ing to Josue, adrenal insufficiency appears as the terminal 
ending of asystole. To the signs of cardiac insufficiency 
are added; asthenia, hiTiotension, the white hne. At 
autopsy, the atrophy of the adrenals contrasts with the 
hj"pertrophy of the myocardiimi. 

3. — In Nephritics, the sj-ndrome of adrenal insuffi- 
ciency' and even the syndrome of Addison's disease is 
sometimes the ending of this disease. Cachexia, pigmen- 
tation and particularly hypotension, then follows a marked 
hjTH'rtension which has lasted months or years (Cas- 
taigne). It looks as if the decrease in the adrenal function 
was due to a previous period of hyperf unction. 

4.^JIiId adrenal insufficiency in fost operatives or preg- 
nant woTn^^H.— Certain symptoms of operative shock which 
manifest themselves by smalt, feeble pulse or acute dila- 
tation of the stomach characterized by abundant vomiting, 
and even hemorrhages with tendency to collapse can be 
traced to an adrenal insufficiency, for these symptoms 
will improve promptly under suprarenalin. The same is 
true in certain cases of vomiting of pregnancy which are 
cured by adrenal organo therapy (Sergent and Lian). 

5. — Adrenal Dekiuty. — Adrenal debility (Sergent) 
is very closely related to mild insufficiency. It can be 
congenital and thus explain the physical and psychic state 
of certain children; slow, apathetic, always tired, ema- 
ciated, liaving a low blood pressure and which are greatly 
helped by organo therapy. 

It may be acfjuired following an infection ha\'ing in- 
volved the adrenals. Patients recovering from typhoid or 
severe scarlet fever are for a long time asthenic, with a 



154 ENDOCRINE GIANDS 

low blood pressure and an anemia. They are really suf- 
fering from a hj-posecretion of the adrenals and 
improved by organo therapy. 

This conception of congenital or acquired adrenal 
bility helps to explain the intolerance of certain subjects 
to the administration of arsenobenzol (Milan) or anti- 
typhoid vaccination (Lian, Loepcr. Mcry and Halle). The 
efficacy, both as a preventative and as a curative of 
suprarenalin proves the origin of these phenomena. 

6. — Adrenal Ixsufficiency and Muscular Syn- 
dromes. — The muscles utilize adrenaUn. Camot and 
Josserand have shomi that in order to produce the same 
increase in llie arterial pressure, it was necessary* to give 
three times as large a dose in the artery as intravenously, 
because suprarenalin when injected in the artery goes 
through the muscles which utilize it. 

In the same manner, a dose of suprarenalin sufficient 
to raise the blood pressure when injected intravenously 
is without effect when injected into the arteries. 

This enables us to understand how muscles deprived 
of suprarenalin, suffer in their nutrition (myasthenia) 
and in their functions (amyotrophy). We have seen how 
certain tuberculous patients suffering from slow adrenal 
insufficiency present a marked emaciation of the muscles, 
a diffuse amyotrophy (Sezary) which contrasts with the 
amount of subcutaneous fat. 

Certain cases of myasthenia which are Included in the 
sjTidrome of Erb-Goldflam, characterized by a muscular 
asthenia, (weakness of the muscles, tendency to be easily 
tired), either diffuse or limited to certain muscles of the 
face, are probably due to some adrenal disturbance. 
They improve under adrenal medication, alone or com- 
bined, with thyroid or pituitary extract. 



suf- I 
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To these muscular conditions we can liken some of these 
pseudo paralyses found in chorea, described by Sergent 
and Bosset under the name of soft chorea and believed 
to be due to an adrenal insuflSciency resulting from the 
abundant muscular poisons, formed by the constant 
movements of choreic patients. 

The knowledge of these cases of adrenal insufficiency 
has not only a theoretical but a practical application. 
It explains the pathogenesis of many morbid conditions, 
which can only be helped by organo therapy. 



CHAPTER VI. 
SYNDROMES OP HYPERFUNCTION OP THE ADRENALS. 

A hyperactivity of the adrenals manifests itself clini- 
cally by a cardio vascular syndrome characterized by 
hypertension associated with a hypertrophy of the heart. 
The rise is in both the systolic and diastoUc pressm^. It is 
accompanied by a hypertrophy of the left ventricle which 
is manifested by the pushing outwards and downwards 
of the apex of the heart, a powerful shock against the tho- 
racic walls, a marked aortic sound and a galloping sound 
on the left side. The examination of the heart shows a 
very marked hypertrophy (Widal and Raulot-Lapointe). 

The various clinical manifestations of this cardio vascu- 
lar syndrome will be studied in some other chapter. We 
will only mention that clinically it appears in three 
main forms. 

1. — ^PuRE Form. — ^The arterial hypertension constitutes 
the only clinical manifestation, which is discovered acci- 
dentally in plethoric subjects or young people with great 
physical and mental activity. In other cases, the patients 
are pale and emaciated and have symptoms of lassitude 
and asthenia. 

The arterial hypertension is permanent and irreducible. 
There are at certain times paroxysms caused by vas- 
cular spasms at the level of various organs, in partic- 
ular of the nervous system. Symptoms then manifest 
themselves; such as, encephalitis, amaurosis, aplasia, 
Jacksonian epilepsy, which are transitory and nearly 
always influenced by hypotensive medication; they cease 
with the spasm. 

156 
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2. — Forms Associated with Chronic Nephritis. — 
Willi the arterial hypertension is noticed signs of arterio 
sclerosis and atheroiiiata : dilatation of the aorta, systolic 
or diastolic murmur of aortic insufficiency. 

The evolution of these various syndromes is variable. 
Some patients die of vascular hemorrhages (cerebral 
hemorrhages, epitaxis, hemorrhages of the mucosa). Some 
die of renal complications or of uremia. Others finally 
die from sjinploms of failure or cardiac insufficiency. 
Two complications are particularly important. 

(a) Acute edema of the lungs, in patients with renal or 
aortic lesions. 

lb) Glycosuria, which is usually transitorj' and mild.' 

The two most important causes of these syndromes of 
adrenal hyperfunction are: 

1.— Nephritis. — Be it some infectious nephritis or a 
chronic nephritis. 

2. — Mercury Poisoning. — ^These cases nearly always 
show a plain bj-pertcnsion or associated with either signs 
of nephritis or arteriosclerosis. 



The understanding that adrenal hyperfunction can be 
responsible for chronic alTcctions; such as, hypertension, 
cardiac hj^iertrophy, vascular lesions (atheroma and 
arterio sclerosis) and also temporary affections; such as, 
acute edema of the lung and glycosuria is proved by two 
different kinds of facts. 

1.— Anatomical Findings. — Manetrier, \' aquez, Auber- 
tin, Gaillard, Widal, Boidon and Josue have shown at 
autopsies of patients having atheromatous or nephritic 
lesions with cardiac hj'pertrophy, some cases with adrenal 
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hyperplasia. The two glands are increased in size and 
in weight. They are puflfed out, deformed and have an 
adenomatous appearance, which is always an indication of 
glandular hjT^erfunction. The hyperplasia is most marked 
on the medullary layer in some cases, while at others the 
cortex is chiefly aflfected. When the medulla is hyper- 
trophied the explanation of hypertension is simple, since 
this tissue contains all the suprarenalin forming cells. 
When, however, the hypertrophy is Umited to the cortex, 
the explanation is more difficult. According to Abelous 
and Soulie, the cortex really secretes suprarenalin, which 
is simply accumulated by the medulla, and Josue has 
sliowTi that the extract of the cortex had the property of 
raising the blood pressure. The majority of investigators, 
however, refuse to believe that the cortex secretes supra- 
renalin and insist that after death suprarenalin diffuses 
from the medulla into the cortex. Langlois has brought 
out the theory that by changing the poisons of muscular 
origin, the cortex prepares the substance from which the 
medulla elaborates suprarenalin. 

2. — Experimental Observations. — ^The excess of 
suprarenalin secretion explains all the following clini- 
cal manifestations: 

(a) Suprarenalin has certain definite hypertensive and 
vaso constrictor properties; it plays an important part in 
the regulation of the blood pressure. 

(b) Josue has sliown that the injection of small doses in 
the veins of a rabbit causes a hypertrophy of the heart and 
atheromatous degeneration of the arteries. 

(c) In large closes it will bring on acute edema of the 
lungs comparable to that observed in nephritis. This 
edema can be a consequence of a hypersecretion of 
suprarenalin (Josue) . 

(d) The subcutaneous, intravenous or intraperitoneal 
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injection of suprarenalin causes the appearance of sugar 
in the urine of certain animals (Blum) . 

(e) Adrenal hyperplasia can be caused experimentally 
by toxic substances, in particular, by lead (Bernard and 
Bigart). Lead causes at the same time atheromatous 
lesions and hyperactivity of the adrenals (Gouget). On 
the other hand, Dopter and Gouraud, then Darre, have 
shown the frequency of adrenal hypoplasia during the 
course of uremia or experimental nephritis. Schu and 
Wiesl are said to have found it present in the serum 
of animals having nephritis with hypertension. 



The relationship between hyperplasia of the adrenals 
and its chnical consequences : hypertrophy of the heart, 
hypertension, and vascular lesions, has given rise to 
several interpretations. 

1. — ^The Hyperplasia of the Adrenals is Pri- 
mary. — Certain intoxications, certain infections (lues, 
malaria), certain types of nephritis also cause a hjT>er- 
plasia of the adrenals followed by arterial hypertension, 
cardiac hypertrophy and arterio sclerosis. 

2. — The Arterio Sclerosis is Primary and the 
Adrenal Hyperplasia Secondary. — ^Arterio sclerosis 
is not always of adrenal origin. It may be infectious or 
toxic, or secondary to some kidney lesion. Adrenal 
hyperplasia then occurs to keep up the cardio arterial 
tonus, which must be raised to overcome the vascular 
lesions, according to the mechanism indicated by Gouget. 

3. — ^Adrenal Hyperplasia can be Secondary to 
Cardiac Lesions. Accompanied by Hypertrophy 
OF THE Heart. — ^According to Josue, primary cardiac 
hypertrophy exaggerates the myotonic function and 
causes, by a sort of physiological adaptation, an adrenal 
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hyperplasia which becomes the starting point of arterio 
sclerotic lesions. 

Adrenal hyperplasia, cardiac hyi>ertrophy, arterio scle- 
rosis constitute an anatomical clinical syndrome which 
Josue has called adrenal vascular syndrome. 

Basing themselves on these pathological considerations, 
Zimmem, Cottenot, Sergent and others, have applied the 
principle of inhibiting the action of the glands by- radio 
therapy. This therapeutic measure, not yet much in use, 
seems to have given good results in certain cases 
of hypertension. 



CHAPTER VII. 

ADRENAL TUMORS AND DYSTROPHIES OP 
ADRENAL ORIGIN'. 

There are two varieties of adrenal tumors. 

1. — Benign tumors, which are only discovered acciden- 
tally at autopsy and have no clinical history. Fibromata, 
hydatid cj-sts are exceptional, adenomata more frequent. 
They are found in individuals having died from numerous 
causes (pneumonia, nephritis, tuberculosis, atheroma, etc.). 

2. — ilALiGNANT TuMORS. Some are secondary to a 
carcinoma in the neighborhood (kidney, pancreas, stom- 
ach) and are without clinical interest; the others are 
primary and develop from the afh'cnal tissues. 

From an anatomical point of view these primary malig- 
nant tumors are carcinomata, which nearly always develop 
in the cortex, or sarcomata which are rather large in size 
and filled with blood. These are most commonly found 
in the young. 

From a clinical point of view, these tumors are some- 
times latent and only discovered at autopsy. In other 
cases, they constitute abdominal or lumbar abdominal 
tumors, the clinical diagnosis of which is verj' difficult. 
They are rounded, lobulated, irregular and of a hard 
consistency, adherent and sometimes as large as an infant's 
head. They have a lumbar pedicle and are as movable as 
renai tumors. In other cases they are absolutely immov- 
able and do not rise on inspiration. Sometimes tliey are 
associated with ascites and with a collateral abdominal 
circulation, edema of the lower extremities and of the 
region !)clow the umbilicus, when the inferior vena cava 
is compressed. 
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They cause pressure pains: subhepatic pain, lumbar 
pains, unilateral or girdle like, continuous or in paroxysms; 
gastro intestinal disturbances; vomiting, attacks of 
diarrhea or obstinate constipation and quite often 
respiratory diflBculty. 

The evolution is usually very rapid. The patients 
may die very suddenly. In the majority of cases they 
lose weight, become cachectic and die in coma. Pigmen- 
tation of the skin is not common. Sometimes death 
occurs from extension of the tumor to the neighboring 
organs or a generalization of the carcinoma. 

The diagnosis is very hard, for two reasons; for one, 
these tumors have no definite symptomatology; the 
other, that they are so rare that nobody suspects an 
adrenal tumor. At first, because of the lumbar pain a 
diaphragmatic, or subphrenic affection is suspected, or 
even Pott's disease. The presence of ascites and of edema 
of the lower hmbs can hide the tumor and lead to suspect 
a hepatic lesion. When a lumbar abdominal tumor is 
distinctively made out it is often mistaken for a kidney 
tumor, or if the digestive symptoms are prominent with 
a neoplasm of the pylorus or colon. 

The only treatment is surgery. The removal of the 
tumor is possible, but is dangerous. Survival is rare and 
re-occurrence is the rule. 

GENITO-ADRENAL SYNDROME. 

To the study of tumors of the adrenals must be added 
a special dystrophy described under the name of genito- 
adrenal syndrome. 

In 1905 Bullock and Sequeira, then Guthrie in England 
drew attention to the relationship which existed between 
the adrenals and of the adipose tissue, genital organs and 
hairs. In France, Guinon Apert presented successively 
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observations of genital dystrophies associated with altera- 
tions of the adrenals and Gallais in 1912 described the 
genito adrenal syndrome. 

This sjTidrome is found in the female sex (it is rare in 
men), more frequently in little girls between 3 and 11. 
There are two main ti,-pes; adrenal pseudo hermaphroid- 
isni and adrenal virilism. There are also mild types of 
these two conditions. 



I. ADRENAL PSETTDO HER^L\PHROIDI8M. 

It is characterized by the co-existence in the same indi- 
vidual of the sexual organs of one sex and the genital 
glands of the opposite sex; the real sex of the individual 
being indicated by that of the genital glands. 

For instance, an indi\-idual having feminine external 
genitalia and testicles is an external male pseudo herma- 
phrodite. An indi\'idiial ha\-ing ovaries and male external 
genitalia, is an external female pseudo hermaphrodite. 
The latter is the more conmion of the two observed in 
adrenal pseudo hermaphroidism. 

These individuals, which in reality are women, are 
considered as men ; they have a more or less well developed 
penis, with hypospadia, a well formed scrotum containing 
fat which is mistaken for the testicles. On rectal exami- 
nation a prostate and even seminal vesicles are felt. But 
on autopsy or during the course of a laparotomy ovaries 
and tubes are found, sometimes a small uterus and vagina. 

The secondary sexual characteristics evolute at puberty 
towards the male t,vi>e; hairs appear on the abdomen and 
tliighs; the mustache and beard grow ver>' thickly; the 
voice, the character, the sexual instincts are those of the 
male; the penis can become erected; ejaculation is possible, 
but it is made up of a prostatic litjuid. 

This condition is incompatible with a long existence. 
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Some of these individuals have lumbar or thoracic girdle 
pains and examination reveals a lumbar tumor sometimes 
quite voluminous, which in children is mistaken for a 
sarcomaof the kidney or in adults for a tumor of the kidney. 

In other cases, palpation reveals a tumor in the pelvis. 
In reality, we are dealing with an ovarian tumor of 
adrenal origin. 

The diagnosis of adrenal pseudo hermaphrodism comes 
up: either in a young child having a perineal vulvar mal- 
formation with hypospadia and cryptorchidism and in 
which the sex is doubtful; or in adults at the tim^ of 
puberty. We must remember that the great majority of 
cases are women in spite of their masculine appearance; 
that the presence of fatty masses in the scrotum is not 
indicative of the presence of testicles (we might also have 
supranumerary adrenal glands), that certain hematurias 
which are mentioned by the patients are really menses 
and that all pseudo hermaphrodites should have a careful 
examination of the abdomen and the pelvis, 

II. ADRENAL VIRILISM. 

This t\T>e differs from the preceding by the time of its 
appearance. It comes on at a time when the sexual 
differentiation is already completed, and in which the sex 
is not in doubt. It is characterized by modifications of 
the secondary sexual characteristics and develops parallel 
to the adrenal tumor. 

Virilism may aj^pear either in young girls after puberty, 
or in women after the nianopause (late virilism), or 
in children. 

1. — In the young girl or in the woman, the menses stop 
and the moiphologj^ changes: the hairs of the body 
develop excessively; a mustache develops together with a 
beard, hairs on the abdomen, on the thorax and the limbs, 
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while at the same time the face takes on a masculine 
appearance. As regards the genitals the labia niajora 
fall. The clitoris is hypertrophied, sometimes covered 
with a long prepuce. The voice becomes deeper, the 
muscular strength increases. 




The disposition changes; the pafieitt bi-coiiR-s (juarrel- 
some. In some cases, disturbances of mental activities 
occur; there may be loss of sexual appetite or inver- 
sion. Sometimes a certain amount of adiposity is noted, 
together with a shght glycosuria and sometimes a pigmen- 
tation, which gives a dirty gray appearance, limited to the 
forehead, axillia, the back or the superior limbs and differs 
in this manner from Addison's disease. 
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These symptoms of virilism with hirsutism (Apert) are 
the first to appear. Sometime afterwards appear sympn 
toms of adrenal insujBBciency : emaciation, extreme asthe- 
nia, hypotension, lumbar or thoracic girdle pains, and 
examination reveals the presence of an abdominal or 
pelvic tumor. 

2. — ^In children, if we are dealing with a Uttle girl 
between 5 and 6, they are characterized by an extraor- 
dinary amount of strength for their age. The genital 
organs (penis, testicle) are as large as those of a child of 
14. Hairs appear, not only around the genital organs, 
but on the face, Umbs and back. 

Adrenal virilism is nearly always caused by a malignant 
tumor, which is fatal to the patient in a few months. Two 
years is the maximum. 

III. ABORTIVE CASES. 

In adult women or at the menopause, it is possible to 
observe the symptoms of an abortive form of genito 
adrenal syndrome, compatible with long life (due in 
these cases to benign tumors) and characterized by the 
disappearance of the menses, a somewhat noticeable 
adiposity, with or without pigmentation and a hyper- 
trichosis of masculine systematization. 

PATHOLOGICAL ANATOMY. 

On autopsy of these patients are found in all cases 
tumors of the adrenal cortex and atrophic lesions of the 
ovaries. The adrenals show unilateral or bilateral vari- 
able lesions. 

In the cases of pseudo hermaphroidism, one or both of 
the glands are lobulated and increased in size (whether 
dealing with plain hypertrophy or adenoma). In the 
cases of adrenal virilism are observed more often malignant 
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tumors (carcinoma or sarcoma), sometimes of very large 
size and complicated by visceral metastasis. These tumors 
can develop at the expense of the accessory adrenals. 

The ovaries are small, fibrous, full of small cysts. The 
Graafian follicles and the corpora lutea are few or missing. 

In a recent observation of Tuffier there was atrophy of 
one ovary and tumor of tlie other. 

PATHOGENESIS. 

To understand the adrenal origin of these dystrophies 
it is necessary to recall that the adrenals and the genital 
organs gave a common embryological origin. 

While the medullary substance of the adrenals arises 
from the nerve cells of sj-mpathetic ganglia of the superior 
portion of the abdomen, the cells of the cortex are derived 
fi-om a covering epithelium of the coelom, which gives birtli 
at the same time to the germinating cells of the testicle or 
ovary. Toumeux and Mulon have shown that the inter- 
stitial cells of the genital glands and the cells of the adrenal 
cortex have an identical histological structure, both contain 
pigments, lipochromes and phosphated hpoids. 

The experimental researches of Theodosteff have 
estabUshed the fact that the removal of the ovaries in 
bitches is followed by a hypertrophy of the cortical cells 
of the adrenals. Raineri has found that the weight of the 
gland increased four limes, a few months after the removal 
of the ovaries. Be\'in observed in a young girl, whose 
menses had stopped, an adrenal tumor, the removal of 
which was followed by the return of menstruation. All 
these facts agree to prove tliat hypertrophy of tlie cortex 
of the adrenal is due to an atrophy of the ovarj'. 

The hyperfunction of the adrenal cortex, due to a 
tumor, seems to disturb the development of the sexual 
characteristics. Coming on at the embryonic period, 
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it may cause a pseudo hermaphroidism. Occurring after 
the complete formation of the genital organs, it gives 
rise to adrenal virilism. 

From a practical point of \'iew, we must remember that 
the observation of the svndrome of adrenal virilism means 
only : a tumor developing at the expense of the oortex of 
the adrenals. These tumors, due to the embryological 
reasons stated, can be located in any part of the abdamen 
or pelvis, even inside of the tissues derived from the oigan 
of Wolff: kidney, ovarj^ etc., if they have as a starting 
point an accessory adrenal. 

The observation of the genito adrenal syndrome necessi- 
tates not only the examination of the abdomen, but also 
of the pelvis and the labia which may contain ovarian 
tumors made up of adrenal tissue. 

TREATMENT. 

Medical treatment is of no avail and surgery is the ooHy 
hope. The results depend on the location of the tumor. 
If an ovarian tumor develops from the accessory adrenals, 
the prognosis is favorable. This is not the case if the 
tumor involves the adrenal itself, for removal of the adrenal 
is a serious operation, the mortality of which is as high 
as 50%. 

PROGERIA — SENILE DWARFISM 

This syndrome can be placed next to the preceding ones, 
as its adrenal origin is very probable. It is very un- 
common. The first case reported seems to have been 
that of Hutchinson in 1886. Hastings Gilford in 1896 
described two cases imder the name of Progeria (premature 
senilitv). Variot and Pironneau in 1911 have studied it 
under the name of senile dwarfism (see Fig. 5 and 6). 

These cases are children who have the appearance of 
old men. A patient of Rand (1914) 8 years old, had the 
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appearance of a woman of (55. The skin of the face was 
wrinkled, dry and faded. Growth was stopped. The 
patient of Variot, 15 years old, measured 1.04 meters and 
weighed 1 1 kilograms. The Iiody was extremely tliin. Ail 




those old children appear to have been scorched. The hairs 
and the eyebrows fall out and, to accentuate the resem- 
blance to senility, the arteries are hard and rigid. 

In an autopsy performed by Gilford, the adrenals were 
atrophic and fibrous and at the same time there were 
marked lesions of the heart and the aorta. 



CHAPTER Vm. 

PATHOLOGY OF THE PITUITARY, 

FUNCTIONS OF THE PITUITARY. 

The pituitary is a gland or organ located at the base of 
the skull, in the caidty of the sella tursica. It is com- 
posed of two lobes; a large anterior lobe and a smaller 
posterior lobe. The latter, an invagination of the inter- 
mediary brain of the embryo, is still called nervous lobe. 
It is made up of a loose stroma, containing connective 
tissue and capillary blood vessels. 

The anterior or epithelial lobe is a derivative of the 
bucco-pharyngeal ectoderm. It is made up of an anterior 
and posterior part separated by a hilum. 

The anterior or glandular portion is made up of alve- 
oH of variable sizes, containing cells which have various 
affinities for certain dyes, placed in a vascular network 
very well developed. 

The posterior part, not very noticeable in man, consists 
of a layer of cylindrical cells or a ciliated epithelium, or of 
vesicles looking something like those of the thyroid and 
made up of a thick connective tissue wall line by cylin- 
drical or ciliated epithelium. 

The pituitary secretes substances brought in evidence 
by histology. They consist of fats, a coloidal material 
which is found between the strands of connective tissue, 
or in the vesicles. Experimentation also reveals the 
presence of a hormone in the posterior lobe called pitu- 
itrin or hj^^ophysin, the action of which is comparable to 
that of suprarenalin. 

The physiological action of the pituitary is obscure. 

170 
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Its removal has given different results, according to the 
man investigating the condition. It is a very delicate 
operation, which is difficult to perform without injuring 
the neighboring nerve tissue. It scenes, however, that the 
anterior and posterior IoIhjs have different properties. 

1. — FiNCTioN OF THE ANTERIOR LoBES.— The ante- 
rior lohe has something to do with the development of the 
skeleton and the growth of the body. Casseli, Fichera, 
Aschner, Ascoli and Leguani have found that the removal 
of the pituitary in young dogs nearly always causes death, 
two or three days after the operation. In the animals 
that sur\'ive, it is noticed a sudden cessation of growth, 
disturbances in ossification, an exaggerated adiposity and 
a genital hj-poplasia. The genital organs keep their 
infantile characteristics and the seminal epithelium does 
not differentiate. The pituitarj', therefore, controls, to 
a certain extent, growth and tlie genital organs. It has 
some action on metabolism of fat and the symptoms noticed 
on its removal are very similar to those found in certain 
tumors of the pituitary. 

Inversely, Goetsch by feeding young rats with extracts 
of the anterior lobe, noticed a stimulation of growth and 
rapid development of the sexual glands. 

2. — Function of the Posterior Lobe. — The injec- 
tion of pituitary extract increases the blooti pressure 
(Oliver anf! Sehafer). This hj-pertensive action is accom- 
panied by a decrease ui the heart rate and strengthening 
of the systole. It is less intense, but lasts longer than that 
caused by suprarenalin. The cardio vascular function 
belongs to the posterior lobe; only tlie extracts of this lobe 
are active. Those of the anterior lobe being without any 
effect. It is believed that the secretions of the anterior 
lobe accumulate in the posterior one. 

The action of tlie pituitary on the renal functions is 
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known since 1901. Magnus and Schafer had noted that 
the extract of the posterior lobe has a definite diuretic 
effect, while the anterior lobe has no action on the kidney. 
These conclusions have not been confirmed by the investi- 
gations of von den Velden, of Farini, of Rbmer, or by the 
recent investigations of Moltzfeldt (1916) who considers 
that these extracts will instead cause a decrease, in diuresis 
and a concentration of the urine. We can admit that 
the pituitary regulates the excretions of the kidneys, but 
the exact mechanism is uncertain. The pituitary secretion 
may act on the kidney, on the blood vessels, or on the 
epithelium. It can act independently or by the inter- 
mediary of the nervous system. At present, these questions 
have not yet been solved. 

Experimentation brings out the evidence of a synergy 
of the pituitary and other endocrines. The pituitary 
hypertrophies after thyroidectomy, after castration, or 
after the removal of the adrenals. The pituitary extract 
has a vaso constrictor action on the blood vessels of the 
thyroid (Hallion), 

PITUITARY SYNDROMES. 

The pituitary syndromes are characterized by: 
a. — Dystrophic conditions, which are: 

1 . — Acromegalia. 

2. — Gigantism. 

3. — Pituitarv infantilism. 
6. — ^The others by general disorders of nutrition. These are : 

1. — ^The adipose genitalis syndrome. 

2. — Pituitary diabetes. 

I. ACROMEGALL\, 

Pierre Marie, in 1886, described this disease as a 
^'peculiar non congenital hypertrophy of the limbs and 
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hea<l," and four years afterwards in the theses of his pupil, 
Louza-Leite, showed that it had some relation to disturb- 
ances of the pituitary. 



SYMPTOMS. 

The general aspect of acromegalia is so characteristic 
that the diagnosis is made on sight, 

The face fis a whole is increased in its length and takes 
the shape of an elongated oval. The forehead is low, the 
supraorbital ridges prominent, the eyes small. The 
nose increases in size in all directions and becomes enor- 
mous. The cheek bones are prominent, while tlie cheeks 
are sunken in. The ears are abnormally long. 

The lips, particularly the lower one, fall down ; they are 
thick and voluminous. The tongue is also involved in 
the general hypertrophy: it is thick, large, long and 
sometimes so swollen that it can hardly keep inside the 
mouth, and interferes Avitli swallowing. There is an 
excessive development of tlie inferior maxillary; the chin 
is stuck forward, increasing the deformity of the face. 

The cranium is ver>' little changed. The anterior pos- 
terior diameter is slightly increased. The external occipital 
protuljerance is voluminous. Radioscopic examination 
shows an irregular thickening of the bones of the cranium, 
an exaggerated development in height and in depth of the 
frontal and maxillary sinuses, which explained the prom- 
inence of the supraorbital ridges of the cheek bones. 

In the upper limbs, while the anus and forearms have a 
normal volimie, the ivrists show a certain degree of 
hj-pertrophy, but the hands have characteristic dejnrmitics. 
They are large, thick and spade shaped. The develop- 
ment is in the thickness and widtli of the hand and affects 
both the bones, as shown by X-ray and the soft parts. 
The hand appears to be padded. The fingers are short, 
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sausage shaped, square at the end and as large at, the tips 
as at the base. The nails are flattened more than enlarged, 
short and hardly cover the dorsal surface of the last 
phalange and are striated longitudinally. 

The lower extremities show similar deformities. While 
the thigh and the leg keep their normal size, the ankle and 
the foot are thickened. The feet in particular, are in- 




creased in volume, enlarged and thickened from the heel 
to the toes. 

The malfomiation of the thorax is less constant. Some- 
times these patients show a cervico dorsal kyphosis, so 
that the head seems to have sunk in the shoulders. The 
thorax decreases in length, enlarges from front backwards 
and is separated from the abdomen by a deep groove; 
protruding forwards and backwards so that there is no 
question that the original "Punch" must have had acro- 
megalia. This typical aspect of the thorax is due partly 
to an alteration of the vertebra, by reason of al>norniaI 
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bone productions and liy a hypertrophy of the claWdes, 
sternum and ribs. 

Sucli are the characteristic dystrophic signs of the 




disease described by Marie. These patients have a di 
rough skin, often pigmented at the level of the eyelids. 
The hairs are thick. The articulations are prominent and 
are often the seat of spasms. Genital disturbances are the 
rule. In man, frigidity and often atrophy of the testicles. 
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In women the menses decrease or stop altogether. 
Finally, to this disease is often associated a remarkable 
splanchnomegalia: the heart is enlarged, without any 
apparent cause. Tlie liver and spleen are also increased 
in size. 

CUXKAL TYPES. 

Certain ca.ses of acromegalia are associated with muscular 
atrophies (amyatrophic cases), witli various neuralgias, 
intercostal or sciatic (painful cases), when as a result of 
lesions of the vertebra, the roots are compressed. 

There are also mild forms characterized by elongation 
of the face, proliferation of the inferior maxillary, a slight 
kyphosis, a more or less noticeable enlargement of the 
hands and feet, which "is more a condition than a dis- 
ease." (Chauffard). 

EVOLUTION. 

Acromegalia usually starts around 25 or 30, verj- insidi- 
ously. In the majority of cases the patients notice that 
they have to get larger and larger sizes of hats, gloves and 
shoes, or their friends notice the deformities of the face. 

The evolution is usually very slow, but progressive; 
there are, however, periods of remission. The hyper- 
trophy may remain stationary for several ii'ears without 
interfering with health. The disease may last 20 or 30 
years. In other cases, the evolution is much more 
rapid and the patients die after 3 or 4 years with sign of 
brain tumor. 

ETIOLOGY. 

Acromegalia is caused, in the great majority of cases, by 
a tumor of the pituitary. The gland which normally 
weighs 0.50 centigrams, can reach a weight anywhere 
from 3 to 40 grams aud become \'ery large. The tumor is 
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nearly always an adenoma, or an adenosarcoma, or a 
sarcoma; more rarely an epithelioma. 

II. GIGANTISM. 

The medical disease known under the name of gigantism 
means an individual whose height is superior to that 
of others of his species, or his race, and who at the same time 
shows a certain number of abnormalities, both morpholog- 
ical and functional. 

The medical investigation of giants is recent. It 
followed the description of acromegalia in which Marie 
definitely differentiated it from gigantism. Brissaud and 
Maige, then liaunois and Roy have shown that very 
frequently these two conditions occurred together. 

GENERAL CHARACTERISTICS OF GIGANTISM. 

Giants usually have a height superior to 2 metres. This 
figure is, however, not absolute. Individuals whose 
height is between 1.80 and 1.90 metres can be considered 
as being pathological as regards to the rest of the family. 

What characterizes gigantism is not so much the height 
as the disproportion of the various segments of the body. 

Among the giants, some show an excessive elongation 
of the lower extremities. They appear to be on stilts. 
This is the macrosketic type described by Manouvrier. 
Others have extremely long arms in relation to the body. 
This is the bradyskctic type. 

While giants are said to have an excessive strength, in 
reality they are very weak. Their strength, if it does 
exist, is always temporary and sooner or later these indi- 
viduals become asthenic, walk around w^ith difficultv and 
have to be helped. 

These subjects have no energy and are both weak in 
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mind and in body. Their mentality is very inferior and 
they are nearly always impotent and sterile. 

CLINICAL FORMS. 

Gigantism can be divided into two definite types, be- 
tween which, however, there are many intermediary forms. 

1. — Gigantism with Acromegalia is characterized by 
a marked deformity of the spine, so that the inferior por- 
tion of the body seems to telescoi>e in the superior segment 
while the trunk is wider. These individuals resemble 
anthropoid apes and also show typical signs of acromegalia, 
the face elongates, the cheek bones are prominent, the 
nose increases in size, the chin protrudes forward and the 
hands and legs become enormous. The hypertrophy of the 
extremities differs slightly from that of typical acromegalia. 
The fingers have not the sausage shai>e, for the development 
is more in length than in width. (Pierre Marie). 

2. — Infantile Gigantism is characterized by elonga- 
tion of the inferior extremities, accompanied by genu 
valgum. The head and body extremities remain normal 
without anv deformities. 

To these skeletal signs are added signs of infantilism; 
the genital organs keep the same size they had in childhood. 
Hairs do not appear as normally; the voice remains frail 
and childish. Some have even a feminine form; the breast 
slightly developed, the abdomen rounded, the pelvis broad. 
Finally, in these giants, the cartilages persist in the adult 
and the epiphysis do not fuse with the diaphysis. 

Even in these cases of infantile gigantism at any time 
may appear signs of acromegalia. The two types may 
combine and gigantic infantilism gradually changes to 
acromegalia gigantism. 

3. — Gigantism is said to be sometimes found. The 
exaggerated development of the skeleton in those cases is 
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compatible with good health and good general physique. 

While the preceding cases were pathological' giants, these 

are normal giants and can Ije called "hypermetric men." 

When, however, these so-called normal giants are 




examined carefidly, they often are found to have a 
mediocre intelligence. They are more or less impotent, 
which fact they do not admit and if they Uve long enough, 
their physical strength deteriorates very rapidly and 
deformities of acromegalia will appear. 
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EVOLUTION. 

Gigantism is a disease nearly always found in men. It 
may begin either at puberty, or earlier in childhood. 

Gigantism may stop its evolution at a certain point 
It is then called definite. But growth is susceptible to 
prolongate itself beyond adult Ufe. The gigantism is then 
called progressive. 

The majority of these subjects die yoimg, and rarely Uve 
over 40. They emaciate, become cachectic and nearly al- 
ways end up .by developing pulmonary tuberculosis. 

ETIOLOGY. 

Autopsies on giants, just as in acromegaUa, have shown 
nearly constantly the existence of a tumor of the pituitary. 
The examination of the skeletons of giants, which have 
been preserved, in several museums have all shown to 
Langer an increase in the volume of the sella tursica. 

Relationship of Gigantism to Acromegalia. — 
Brissaud and Meige then Launois and Roy have main- 
tained that gigantism and acromegalia are two affections 
having very close connections. Brissaud considers these 
two dystrophies as one and the same disease, appearing 
at different ages. Gigantism is acromegalia of adolescence. 
Acromegalia is the gigantism of adults. Acromegaliagi- 
gantism is realized when the exuberance of bones, began 
in childhood, is continued in adult life. 

P. Marie believes that the two diseases, while having 
certain points of similarity, are independent. Further- 
more, the existence of acromegalia in children (Hutinel) 
seems to refute the theory of Brissaud. 

Whatever their relationships, gigantism and acromegalia 
seem to be due to a hyperplasia and a hyperf unction of the 
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anterior lobe of the pituitary resulting in both cases in a 
stimulation of the osteogenetic function. 

How can we explain that the exaggeration of this func- 
tion results in these two conditions!' 

Perhaps b\' a different evolution of the cellular hj-per- 
plasia of the pituitarj*. Wlien the proliferation follows 
the normal, gigantism appears; when it is atypical, 
acromegalia results. In other words, gigantism is due to 
hyperpituitarism and acromegalia to dyspituitarism. 

This conception is still a hypothesis. It has at least 
the advantage of allowing us to understand how gigantism 
may be followed by acromegalia or combine with it, when 
after a period of proliferation, the glandular cells deviate 
from the normal. 

III. PITUITAHT INFANTIUSM. 

This is a fairly uncommon condition, known in France 
by the observations of Bumier and the investigations of 
Souques and Chauvet. 

It appears at any period of childhood up to 17 and is 
characterized by an arrest of development. (Children 16 
or 20 have a heigtit of 10 or 14) the Umbs are thin, while 
the body has a certain amount of adiposity. 

The genital organs, even after puberty, have an infantile 
aspect. The secondary sexual characteristics are missing: 
the hairs are few or missing on the pubis and axilla. The 
beard does not grow. The voice keeps its childish tones. 
In other words, it gives the complete picture of infantilism.' 

These patients die from cachexia, after having had 
symptoms of cerebral tumor or they may succumb to 
some intercurrent disease, tuberculosis in particular. 

' Thc> abnormal bright c>f oa-'lruleil indlviduali n sometimea designated under the 
TUDw of ^unuthind gigantism. This a not a aatiifactory term, r.i it toay be contused 
villi oerlain pituitary syndromes. 



^ 




PATHOGENESIS. 

Just the opposite of acromegalia and gigantism, which 
are symptoms of li>*perf unction of the gland, it is beUeved 
that pituitan' infantilism is a syndrome of insufficiency of 
the anterior lobe or liypopituitarisni syndrome. This 
conception is based on the experimental observations of 
CascUi, Fichera Aschner, Ascoh and Leguani, who, after 
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removing the pituitary iii young dogs, found a complete 
and immediate stoppage of growth with persistence of 
the epiphyseal cartilages and an arrest in the development 
of the genital organs. 




IV. ADIPOBO — GENITAUS SYNDROME. 

This syndrome, described by Babinski in 1900, then by 
Frohlicj in 1901 is found either in infancy or in the adult, 
sometimes even at the menopause. 



SYMPTOMS. 



It is characterized by two main symptoms: 1. — A 
marked obesity. 9. — A delay in development or an 
atrophy of the genitalia. 



^ 
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1 .—Obesity. — The fat in- 
vades the wiiole body. The 
face is large and rounded. 
witli a faL neck at its base. 
In women ttie breasts are 
enormous and fall as far 
down as the abdomen. This 
hj-pertrophy consists entirely 
of fat, for the mammarj- 
gland is atrophied and hardly 
perceptible jn the adipose 
mass. The abdominal walls 
itn' relaxed and fall below 
tlie pubis and the genital or- 
gans, as a sort of an apron. 
The hijjs and buttocks some- 
times attain enormous pro- 
portions. The limbs are 
transformed in columns 
entled by pads at the wrists, 
for these extremities are in- 
vaded with fat. 

The skin shows a waxy 
white color; it is hard, drj', 
cold edematous and not 
compressible by the fingers. 
Tliese characteristics reseni- 
lile very much those of 
myxedema. Palpation re- 
\-ciils the presence of soft 
nuisses in the subcutaneous 
tissues due to masses of 
adipose tissue. 

The face and hands are 
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often cyanotic. These patients are dyspneic, due to the 
fat which infiltrates into the retro peritoneal cellular tissue, 
the greater omentum niesenten,' and even the viscera. 

The obesity follows a progressive course and can 
become tremendous. Cliildren of 15 can weigh as much 
as 50 or 60 kilograms. Adult women sometimes exceed 
100 kilograms. 

2. — Dystrophi.\ Genit.\lis.^ — Genital disturbances, 
always associated with obesity, vary with the age. In 
children puberty does not occur. The testicles stay infan- 
tile, the secondary sexual characteristics are missing; 
the hairs do not appear; tlie voice stays liigh pitched. 
In women, the menses become irregular and finally dis- 
appear. In man, frigidity and impotence are the rule. 

ETIOLOGY. 

The adiposo genitalis syndrome has many causes. ' 
In certain cases pituitarj' tumors have been noticed; in 
others, tumors at a distance from the pituitary; in others, a 
serious meningitis or hydrocephalus compressing the gland. 
The syndrome may appear following a traumatism; in 
the classical observation of iladelung a girl of six received 
a rifle bullet wound in the head. During the following 
years appeared a market! obesity. At 9 .\'ears of age she 
weighed 42 kilograms. Exceptionally luetic or tubercu- 
lous lesions of the pituitary are to blame. 



PATHOOENESIS. 

Since the observation of FrohUch, it is believed that the 
syndrome of adiposo-genitalis is the result of disturbances 
of function of the pituitary. 

' Clinirjdly thrae in'li\-idtials present oridpnoe of Ihyroid and cwnrian deficiency. 
Lack of ovnrian itimulotion Is notired in the relative iir absolute ami'Dorrhiea and 
■tcrilil.v. primary or necondary. Thyroid deficieocy is noted by symptoim approaclung 
more or less cloaely the picture oT myxedema. 
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The most reasonable theory is that suggested by 
Fischer, Erdheim and Gushing. While acromegalia is due 
to a hyperf unction of the anterior lobe, pituitary infanti- 
hsm must be due to hypofunction of this lobe. The 
syndrome of adiposo genitalis seems to be due to a lesion 
of the posterior lobe. When it is the result of a pituitary 
tumor, the latter is developed towards the base of the 
brain more than towards the base of the skull. In the cases 
in which at autopsy the pituitary is found normal, both 
from a macroscopic and microscopic point of view, and in 
which a tumor is noticed at some distance from the gland 
(tumor of the dura mater, of the cerebellum, etc.) or a 
chronic hydrocephalus, there is compression, more or 
less distinct, of the posterior lobe and the floor of the 
third ventricle. 

Acromegaha can be associated with a syndrome of 
adiposogenitalis, when a tumor of the anterior lobe com- 
presses or invades the posterior lobe. 

v. PITUITARY GLYCOSURIA. 

Clinical observations and experimental studies have 
established the existence of pituitary glycosuria. 

It was first noticed by Loeb in 1884 during the course 
of pituitary tumors. P. Marie in 1886 found it present in 
about one-half the cases of acromegalia. Launois and Roy 
also noticed it in giants. It is also found in pituitary 
infantilism. It is not present in the syndrome of adiposo- 
genitalis; in fact, quite a few cases have an increased 
tolerance for sugar. 

Its clinical characteristics are very variable. The 
glycosuria may be continuous or intermittent. It may 
disappear imder the influence of diabetic treatment. The 
C|uantity excreted is sometimes quite large and can reach 
more than 1000 grams daily. It is often associated with 



THE SYMPATHETIC SYSTEM 180 

other diabetic symptoms: polyphagia, polyuria and is 
complicated by acidoses. 

Its pathological mechanism is still verj- much unknown. 

1. — Glandul.\r Origin. — There is a pituitary glyco- 
suria, just as there is a pancreatic glycosuria or an adrenal 
or thyroid glycosuria. The posterior lobe is the only one 
which enters in this mechanism; the anterior lobe is in- 
active. The question comes up whether we are dealing 
with a hypo or hj-peractivity of the gland. 

It can be interpreted as hyperfunction if we base our- 
selves on the experimental observations of Borchardt, 
who caused a glycosuria by injecting in rabbits, extracts 
of the posterior lobe. Does, however, this glycosuria 
occur directly or through the intermediarj' of the pancreas 
or the liver? Claude and Baudion ha\'ing found that the 
injection of the extract of the posterior lobe only brought 
on a glycosuria in man after the ingestion of glucose, 
believe that pituitaiy glycosuria is an alimentary 
glycosuria, brought about by hepatic insufficiency. 
H. Gushing has given a ditl'erent conception of the mech- 
anism of glycosuria. After having experimentally removed 
an important part of the posterior lobe, he found in animals 
at first a i>eriod of glycosuria, which is followed by a 
second period in which the tolerance to glucose is increased 
and obesity sets in. During tlie second period, the injec- 
tion in this animal of the extract of the posterior lol>e 
causes again a decrease in the tolerance and re-appearance 
of the glycosuria. According to Cushing, the product of 
the secretions of the posterior lobe goes through the third 
ventricle in the cerebro spinal fluid and from there into 
the general circulation. Any encephalic compression, 
resulting in a sttignation of cerebro spinal fluid, causes at 
the same time an insufficiency of the posterior lobe. 



190 ENDOCRINE GLANDS 

2. — Nervous Theory Origin. — ^According to this the 
glycosuria is due to an irritation or a lesion of the base of 
the brain. At the level of the pituitary, there is a centre 
which regulates glycogenesis ; there is also one in the bulb 
and in other portions of the brain. The frequency of 
glycosuria in cerebral hemorrhages or meningitis is well 
known, as is also the case in brain tumors. 

Aschner believes that the glycosuria is due to a 
lesion at the base of the third ventricle at the level of 
the tubercinereum. 

Camus and Roussy, think that so-called pituitary 
glycosuria is due to the irritation of regulating cerebral 
centres located in the inter peduncular gray matter. 

VI. PITUITARY POLYURIA. 

As in the case of glycosuria, polyuria has been noted in 
the course of acromegalia, infantilism. In Frohhch*s 
syndrome it is sometimes found without glycosuria. It 
has occurred after traumatic lesions of the pituitary 
(Frank) ; it may be caused by a solitary tubercle (Haushal- 
ter and Lucien) or by a secondary carcinoma (Simmonds). 

Clinically, this polyuria is very variable. It may vary 
from 2 to 8 liters daily. The quantity varies from day to 
day. The diuresis which follows the ingestion of liquids 
is slower than in normal individuals. For this reason, 
the quantity of urine secreted during the night is more 
abundant than normal (Berge and Schulmann). There 
is not always any relationship between ingestion of liquids 
and the amount of urine excreted. The polyuria is not 
necessarily accompanied by polydipsia and the excretion 
can be superior to the absorption. In other words, the 
pituitary polyuria consists essentially in a disturbance in 
the mechanism regulating the water and the exaggeration 
of its elimination. 
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Its pathogenesis is as indefinite as that of glycosuria. 
Some consider it as an indication of insufficiency of the 
posterior lobe, for the injection of extracts of the posterior 
lohe causes a decrease in the diuresis. Others doubt the 
pathogenesis of the pituitarv. Cushing has shown that a 
simple manipulation of the posterior lobe or the puncture 
of this lobe in the infundibulum in animals causes poly- 
uria. Camus and Roussy produced it in animals by irri- 
tating the nerv'e tissue in the neighborhood of the pitu- 
itary, without touching the gland itself. According 
to these writers, there is in the region of the infundi- 
bulum or of the tuber cinereum, a center regulating the 
amount of water in the organism, the irritation of which 
causes polyuria. 

It appears, therefore, as if pohiiria was a sign of a 
lesion of the pituitaiy or of the neighboring tissues. 



PITUITARY SlTs'DROMES AND TtTMORS OF THE PITUITARY. 

All tumors of the pituitarj^ do not necessarily produce 
a pituitao' syndrome. A tumor of this gland can remain 
latent or only manifest itself by symptoms of h^Tiertension 
or compression. 

In the large majority of cases, the syndromes of pilu- 
itari- disease which we have just described, are associated 
with the presence of a tumor. We have seen that acro- 
megalia, except in a very few cases, is due to a pituitary 
tumor. The same holds true of gigantism. Pituitary 
infantihsm, the syndrome of adiposo-genitalis, the glyco- 
suria, the polyuria, can also be symptomatic of a tumor in 
the region of the pituitary compressing the gland itself or 
its infundibulum. 

For this reason, whenever one of tlie previously de- 
scribed syndromes are present, a tumor of the pituitary 
should be suspected. 
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CLINICAL SIGNS OF TUMORS OF THE PITUITARY. 

1. — Symptoms of Cranial Hypertension are present 
in the majority of cases: severe headache, diffuse or 
locaUzed, frontal, retro orbital or bitemporal, with pain 
or pressure over the eyes, when the headache is due to a 
distension of the glandular capsule. Various neuralgias; 
ocular, facial, or occipital; vertigo and vomiting of the 
cerebral type. 

Certain symptoms seem peculiar to pituitary tumors. 
They are: low body temperature ; it may go down to 34 
or 33 centigrade and seems to have some relationship 
with the neighborhood of the gland to the thermic centres; 
sleepiness; some patients have narcoleptic spells or become 
torpid or indifferent; psychic disturbances are very fre- 
quent, mystic dehrium, persecution, depressive mania, 
etc.^ A certain number of insane in the past were 
termed: amaurotic insane. 

2. — Ocular Symptoms are those which we have 
known for the longest time; they are the most common, 
the most constant and the most important for the diag- 
nosis of tumors of the pituitary or its neighborhood. 
They are explained by the close relationship between the 
pituitary and the optic tract. The latter can be injured 
at the level of its three segments: pre-chiasmic, chias- 
mic and retro-chiasmic. 

(a) A pre-chiasmic lesion results in visual disturb- 
ances in the corresponding eye : narrowing of the visual 
field, amblyopia, then amaurosis. According to the 
nature of the tumor the amaurosis may come on rapidly 
or at the end of several vears. 

(b) A chiasmic lesion suppresses vision on the nasal 

^ It is lx»Iic\'efl that some of the unpleasant symptoms of the menopause are due to 
pituitjirj' clisturhan(t» — prolKihly a hyix'rsecretion relative to the secretion of the 
thyroid an<i ovary which urv undcTgoing mon* rapid retrogression. 
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side of both retina. It results in a bilateral hemianopsia, 
a frequent symptom of great diagnostic importance and 
which often precedes amaurosis. The visual disturbance 
at first may only be for colors and is a hemidyschroma- 
topsia. The hemiopic reaction of Wernicke; that is, the 

T ^^ Temporal and nasal side ' 

of the visual field 



tecpp 
retina 




PITUITARY 
PROTRUSION 



PROJECTION OFTHE PINEAL 

a prechiasmic lesion 

b — chiasmi c lesion 

c — PBtrochiasmic lesion 

f n: nasal fibres lemporal fibres 

8. optic SHEET. ^f ^^^ ^P^'c ^^^^ 
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absence of the pupillary reflex to light in that part corres- 
ponding to the visual field, is also an important symptom, 
but diflScult to bring out. 

More rarely the hemianopsia is temporal, unilateral, 
when the other eye is already amaurotic. 

(c) A retro-chiasmic lesion causes a bilateral 
homonymous hemianopsia. Lesions in the fundi are 
nearly as frequent as modifications of the visual field. 

18 
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Edema of the disk is not as frequent as in other forms of 
brain tumor. Optic atrophy, by direct compression, is more 
often met with. Ocular paralysis is exceptional. 

Quite often these ocular disturbances are overlooked, 
even by the patients. A certain number of pituitary 
syndromes have only very sUght ocular symptoms: 
hemianopsia should be carefully looked for, as well as a 
careful examination of the fundus of the eye, even in the 
absence of any subjective symptom, when a pituitary 
tumor is suspected. 

3. — Radiological Examination. — Oppenheim, Beclere 
and Jeaugeas, Toupet and Infroit have insisted on the 
special interest of radiography of the sella tursica and give 
the technique to follow : the sella tursica must be oriented 
to an absolutely parallel plane to the plate, and the normal 
ray must pass perpendicular through the centre of the body 
excavation, so that the two clinoid apophyses (anterior and 
posterior) be superimposed ; the outline of the sella tursica 
seen in i)rofile, is indicated on the plate by a definite line. 

X-ray does not give definite findings when the tumor 
develops right away towards the brain: in those cases all 
that is noticed is an enlargement of the superior opening 
of the sella tursica which is very difficult to appreciate. 
More often, however, the tumor wears out and destroys 
the bony covering; the posterior clinoid apophyses are 
altered; the outline of the sella becomes irregular. If the 
tumor develops forward, which is most frequently the 
case, the sella tursica shows at the level of its pommel, an 
excavation, very easy to see. The normal sella tursica of 
an adult has an anterio posterior diameter of about 10 to 
V2 millinu^ters and has a depth of about 8 centimeters. 

Cushing recommends taking X-ray pictures of the 
patients with the head bent slightly forward, so as to 
appreciate the depth of the sella tursica. By means of 
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successive pictures, it is then possible to follow the evolu- 
tion of the tumor. 

In certain cases the X-ray allows us to find in the pitu- 
itary fossa, or in the adjacent region, abnormal shadows 
which are indications of partial calcification of the tumor. 

ABORTIVE PITUITARY SYNDROMES. 

1. — ^At Puberty are sometimes observed disturbances 
of growth characterized by elongation of the limbs, or 
enlargement of the extremities. These disturbances, 
associated with a delay in the development of the genital 
organs, is a mild pituitary syndrome. 

Brissaud has found in adolescent symptoms of transi- 
tory acromegalia: large hands, big feet, large nose, deep 
voice, which become less marked as growth continues. 

Launois and Roy have also noticed at puberty a transi- 
tory gigantism characterized by a lack of harmony be- 
tween the growth of the trunk and of the lower hmbs. 
The children appear to be on stilts and often have genu 
valgum. The disproportion of the limbs disappears when 
the development of the genitals is complete. This dys- 
trophic condition is also found in young girls whose height 
is excessive, with very long legs, while the thorax stays 
narrow and the breasts are hardly developed. Men- 
struation is irregular or accompanied by waves of heat 
and headache. 

In other young girls the syndrome of adiposo-genitalis 
is just noticeable around puberty. The body keeps the 
rounded appearance of the child ; the skin is white, edema- 
tous, possibly myxedematous. The mons veneris is infil- 
trated with fat; the hairs are scarce and the menses few, 
irregular and painful. 

2. — During Pregnancy the anterior lobe of the 
pituitary shows histological modifications and the gland 
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hj-pertrophies. During the course of pregnancy, symp- 
toms of acromegalia are sometimes observed ; thickening of 
the soft parts of the nose, of the lips; increase in the volume 
of the fingers, which go back to normal after delivery. 
Certain cases of glj'cosuria during pregnancy can be the 
only indicative signs of a hyperfunction of the gland. 

3. — At the Menopause sometimes similar symptoms 
are noticed. Acromegalia has been noticed after the 
removal of the ovaries (Goldstein), after the sudden 
stoppage of the menses (Briquet). Certain cases of adi- 
posity of the menopause are due without a doubt to pitu- 
itarj- insufficiency, just as much as to ovarian insufficiency. 

PITIITARY SYNDROME.'* IN INFECTIONS. 

Renon and A. Delille believe that certain infections, 
such as, typhoid, pneumonia, etc., in which the arterial 
blood pressure is decreased and the pulse accelerated, are 
due to a pituitary hypofunction. Pituitary organo ther- 
apy when used in the infectious diseases increases the 
arterial pressure, decreases the tachycardia, increases 
diuresis and causes the re-appearance of sleep and appetite. 
It is well to remember that these same diseases cause 
siniilar symptoms of cardio vascular asthenia by means of 
adrenal insufficiency. 



TREATMENT OF PITUITARY SYNDROME.S. 

Three tj'pes of treatment have been u,sed in the various 
pituitar>- .syndromes. 

1. — Organo Therapy. — The preparations used are 
either the total extract of l)olh lobes, or the extract of the 
posterior loi>e, which is the only one that has any physio- 
logical action, or are aqueous extracts known under the 
name of pituitrin. The average doses vary from 0.10 to 
0.4.0 centigrams daily (the last mentioned dose correspond- 
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ing to about one-half of the gland of an ox) . In acromegalia, 
organo therapy often does not give any results; its use, 
furthermore, seems illogical in an affection which is 
probably due to a hyperfunction of the gland. Some 
writers, however, claim that they have been able to get a 
decrease in the headache ; others have found an increase in 
the disturbances and even real osteogenetic stimulation. 
If, therefore, pituitary extract is used in gigantism of 
acromegaUa, it should be done very cautiously. 

It seems to give variable results in adiposo genitalis and 
in infantilism. \Mien these syndromes are caused by a 
tumor of the gland, the action of organo therapy is, of 
course, valueless. When, however, inflammatory lesions 
are the cause, then organo therapy often is very beneficial. 
LerebouUet recommends giving a combination of pituitrin 
with very small doses of thyroid. Etiological treatment 
can, and should, be instituted, if there is the possibility of 
a luetic affection. 

The two most definite indications of organo therapy are 
pituitary polyuria and infectious diseases. 

(a) Pituitary Polyuria. — A certain number of observers 
have established beyond doubt the anti-diuretic action 
of pituitary extract. Oral medication by means of the 
extract is inefficient, but the subcutaneous injection of 
the extract of the posterior lobe (equivalent to one-half 
the posterior lobe of an ox) causes an immediate improve- 
ment. On the same day the quantity of urine excreted 
will be reduced one-half and in a few days brought back 
to normal. The action is only temporary and rarely lasts 
more than twenty-four hours. Polyuria re-appears as 
soon as organo therapy is discontinued (LerebouUet and 
Faure-Beaulieu). This therapeutic action can only be 
obtained by sufficiently active medication. 
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(i) Infectious Diseases. — Kenon and A. Deliile have 
studied Lhe use of organo therapy in infectious diseases; 
in particular, in severe t\-phoid associated with myocar- 
ditis. In the majority of cases, the medication caused a 
rapid rise in the blood pressure, a decrease in the tachy- 
cardia and an increase in the diuresis. 

2. — liADiOTHEUAPT. — It has been studied in France by 
Beclere and Jaugeas in cases of acromegalia and gigantism. 
In some cases treatment by the fronto temporal route has 
given satisfactory results, which are worth describing; 
arrest of growth of the extremities— without, however, 
any regression- — the re-appearance of tlie genital functions 
and particularly, improvement of the visual disturbances, 
depending of course on the treatment having been started 
early enough, before optic atrophy. 

This treatment may be attempted in the syndromes due 
to a diagnosed pituitary tumor. 

3. — SuKGicAL Treatment. — Theoretically, this is the 
best treatment in tumors of the pituitary. The removal 
of the pituitan.' by the nasal route has given good results, 
in spite of a liigh mortality. It is, however, only appli- 
cable to those tumors which grow in the direction of the 
sphenoidal sinus. 

In acromegalia in which the tumor surely is located in 
the sella tursica, intervention has the greatest chance of 
being successful. In certain cases there has been a 
decrease of the signs of compression and even a regression 
of the dystrophic disturbances (Toupet), 

In the adiposo-genitalis sjiidromc, the operative con- 
ditions are not as satisfactory, for the variability of the 
location of the lesions makes the detection of the tumor 
and its removal very problematic. There are, however, 
certain cases of simple adiposo-genitalis syndrome or 
asswiated with acromegalia in which the symptoms have 
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retrograded after the removal of the pituitary tumor 
which had only compressed and not destroyed the centres. 
Cysts and parapituitary tumors of the dura mater have 
naturally a less favorable operative prognosis than tumors 
of the anterior lobe. Whatever the syndrome, the pos- 
terior lobe and the infundibulum must not be removed. 
4. — Symptomatic Treatment. — ^This is unfortunatelv 
the only thing to do in the majority of cases. Cranial 
decompression is often the only therapeutic resource to 
relieve the patients from pains, headache, neuralgias which 
are very intensive and resist the usual symptomatic 
medications. 



CHAPTER IX. 



PATHOLOGY OF THE PINEAL GLAND. 

Up to the last few years the pineal gland was considered 
by anatomists to be "a degenerated gland with only rudi- 
mentarj' functions or none at all" (Testut), representing, 
from a morphological point of view, the pineal eye of lower 
animals. He mentioned out of curiosity that Descarte 
considered this gland to be the centre of the soul and 
Magendie believed that it regulated tfee circulation of 
cerebro spinal fluid. 

This conception has been modified by the anatomical 
and clinical study of tumors of the pineal. A certain 
number of observations have established the fact that 
these tumors cause not only symptoms of nerve com- 
pression and cranial hypertension, but they also give rise 
to a syndrome which is characteristic, and which con- 
sists in an exaggeration of growth, sexual precocity and 
sometimes abnormal psychosis. 

It seems, therefore, to be well established that the pineal 
plays a part in the physical and sexual development, and 
from this point of view can be considered as a gland of 
internal secretion. 

PINEAL SYNDROME. 

It was first studied in 1908 in the investigations of 
tumors of the pineal gland by Marburg and by Frankl- 
Hochwart. Observations by Frencli writers are still more 
numerous: those of Raymond and Claude, Apert and 
Porak being tlie most important. 

Pineal tumors are usually met with in male children, at 
least 12 years of age. 
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SYMPTOMS. 

These are of two diflFerent kinds: 

1. — Dystrophic symptoms. 

2. — Symptoms of cerebral tumors. 

I. DYSTROPHIC SYMPTOMS. 

A rapid increase in growth, together with an increase in 
size of the genitalia, and the appearance of hairs in the 
axilla, face and pubis are the chief elements of pineal 
syndromes and have been called by Pellizzi, Precocums 
macrogenitosomm. 

1. — ^Height increases rapidly and is much more than 
that of the average child of that age. This progression 
shows an important characteristic. There is no deformity 
or disproportion of any segment of the body. X-ray of 
the bones shows that the size of the cartilages are reduced 
in relation to the age of the patient. In other words, 
growth is accelerated, but follows the normal course. 

2. — ^The Genital Organs become excessive. The 
testicles and particularly the penis increase excessively 
in size. At 8 or 10 years of age, these children have erec- 
tions and ejaculations containing spermatozoa. 

3. — ^The Hairs appear precociously on the pubis, the 
axilla and the face. The change in the voice has bjen 
observed in children of 3 or 5. This syndrome may not 
be present as a whole. Some patients have an excessive 
growth, a marked proliferation of hairs and the genitalia 
stay small; others have an excessive genital development, 
while the hairs are not developed. A psychic hyper- 
activity, characterized by an astounding intellectual 
precociousness has been noticed in some cases, parallel to 
the sexual and physical development. 

To the signs of macrogenito-somatisms are super- 
imposed certain observations of adiposity and diabetes 
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insipidus with analogous characteristics to those observed 
in pituitary syndromes. 



n. STMPTOMS OF CEIiEBRAL TUMORS, 

They are explained by the close relationship between 
the pineal and the neighboring nerve structures. 

This gland is located between the two anterior tuber- 
cula quadragemina, the posterior portion of the third 
ventricle, on top of the aqueduct of Sylvius, and below 
the corpus callosiini from which it is separated by the 
velum interpositiim, which contains the veins of Galen. 

A tumor of the pineal gland can sometimes compress 
the aqueduct of Sylvius which connects the third and 
fourth ventricle, or the veins of Galen, disturb the cerebro- 
spinal circulation and cause a marked hydrocephalus. 

If we remember that the anterior tubercula quadra- 
gemina are in relation with the optic centers and that 
posteriorly the auditorj' centers are below them, the gray 
matter surrounding the aqueduct of Sylvius contains the 
nuclei of the nerves of the eye (3rd pair in particular), it 
is ea.sy to see how tumors of the pineal can cause auditory 
or visual disturbances. 

These patients have a constant headache, very painful 
and varying in location. (Frontal, occipital or temporal) and 
cerebral tj'pe of vomiting, with stupor, torpor, or narco- 
lepsia, as the s>"mptoms of intra cranial pressure increase. 

Hydrocephalus is the rule in children below 10 and 
causes a separation of the cranial sutures appreciable by 
palpation or X-ray. 

The ocular disturbances are particularly characteristic. 
In the cases coming early under observation: inequality 
of the pupils, sluggish reaction of the pupils, a bitemporal 
hemi-anopsia or blindness depending on the lesions of the 
tubercula quadragemina being united or bilateral. Some- 
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times, when the hydrocephalus is very marked, congestion 
then atrophy of the optic disk are the only symptoms. Ocu- 
lar paralysis in the parts supplied by the oculo motor nerve 
(strabismus, diplopia) can be early symptoms. 

Auditory disturbances are also met with: they CM)nslst 
of buzzing, or whistling sounds. After a time: bilateral, 
but unequal deafness, is the rule. 

Finally, when the symptoms of hydrocephalus grow- 
rapidly worse, signs of cerebellar compression are noticed: 
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vertigo, nystagmus, tremors, asynergy, or paralytic, uni- 
lateral or bilateral phenomena. 

In certain tumors, (teratoma) which contain cartilage- 
nous tissue or calcarious deposits, the radiological exami- 
nation will reveal abnoraial shadows in the r^on above 
the sella tursica. 

EVOLUTION. 
Tumors of the pineal gland usually start with symptoms 
of intracranial pressure and h;i-drocephalus; for instance 
the headache, the vomiting, the visual disorders are the 
first signs to attract attention. The dystrophic changes 
occur after a time and allows us to localize the tiunor. In 
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certain cases, the rapid increase in height and the appear- 
ance of diabetes insipidus h been the first symptoms. 
The duration varies from 3 to 18 months with some 
remissions. Death is the end. It may oecur during an 
epileptiform attack or from an intercurrent pulmonary 
affection, or the patients become slowly cachectic and 
die in coma. 

DIAGNOSIS. 

The preceding symptomatologj' is very characteristic, 
Init it may l>e mi.ssing. 

Certain pineal tumors are verj' slow. Others take on 
the appearance of a tuberculous meningitis. Others 
finally are manifested by a hydrocephaUis syndrome or 
compression and give the appearance of an ordinary brain 
tumor without any dystrophic manifestations. 

We will only discuss the diagnosis of complete syn- 
dromes in which pineal disturbance is very definite. 

The increase in the height, the precocious appearance 
of the secondary' sexual characteristics, obesity are symp- 
toms which may belong to other glandular syndromes, the 
pituitary in particular. 

Gigantism differs from the pineal syndrome: 1. — Ab- 
normal growth (lack of proportion): 3. — Atrophy of the 
genital organs. 

Fhohlich's Syndrome is characterized by obesity, 
but there is a genital atrophy. 

Adrenal Virilism resembles the pineal syndrome, due 
to the obesity and the precocious appearance of the 
secondary sexual characteristics. It is, however, more 
frequent in women. The licight remains stationary; 
there is a hyperasthenia and a remarkable hypertrichosis 
and finally while evidences of cerebral tumor are absent, 
palpation reveals the existence of tumor in the region of 
the kidney. 




J 
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PATHOLOGICAL ANATOMY. 

The chief lesion consists in a marked internal hydro- 
cephalus, dilatation of the third and lateral ventricles, 
compression of the floor of the third ventricle (even the 
pituitary) and the cerebral hemispheres. 

It is usually inside of the third ventricle that the pineal 
tumor is found. It is sometimes the size of a small nut 
or a small apple. More rarely it develops posteriorly 
towards the cerebellum. The tubercula quadragemina 
are then compressed or destroyed; the veins of Galen are 
dilated and filled with blood. The aqueduct of Sylvius is 
compressed or obliterated. Some large tumors destroy 
the roof of the aqueduct, the posterior part of the corpus 
callosum and the posterior portion of the optic layers. 

The histological structure of these tumors is variable. 
Those most often met with are cysts, then teratoma. 
Glioma, sarcoma and carcinoma. Mixed tumors have also 
been found and occasionally tubercles. 

PATHOGENESIS. 

We still have much to learn about this gland, both 
from a histological and physiological point of view. 

Histologists do not agree on its structure. Some only 
recognize nerve cells, others derivatives of nerve and 
glandular cells, the latter characterized by large nuclei, 
sometimes dark, sometimes light, and with a granular or 
vascular protoplasma. 

One fact seems to be established ; that is, that the gland 
only appears active in childhood, and from the age of 7 on 
it seems to involute, which fact manifests itself by cysts 
and calcarious deposits. From these histological modi- 
fications it can be understood why tumors of the pineal 
gland only develop in infancy. 

Marburg thinks that he has been able to find in the 
somaric disturbances of pineal tumors various disturb- 
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ances of the pineal secretion. He believes that the 
exaggerated growth and precocity are due to hypo- 
pinealisni, oJiesity to h\*x»«n''r'^2''sni and cachexia to 
apinealism. This conception is manifestly insufficient to 
explain all the facts, but the conception of Marburg has 
been the starting point of experimental investigations. 
Berkeley has noticed in young animals fed pineal gland, 
an evident action on the physical development. Cornell 
and Goddard have obtained in backward children after 
pineal organo therapy, a slinmlation of the intellectual 
development. Biach and Huiles,on examining the pineal 
gland of animals which had been castrated early, have 
found an atrophy of the gland. Harroax, having 
obtained a complete removal of the pineal gland in guinea 
pigs and rats, has found a precocious development of the 
sexual glands. 

All these observations should be confirmed. There 
seems, however, to be some relationship between the 
pineal and the genital apparatus. At the present time, it is 
impossible to say if the syndrome of macrogenitosomia 
is due to hj'po or hj'perf unction of the pineal gland, for in 
certain cases the development is contradictory. The 
hairs are well developed, but the penis and testicles are 
atrophic. In certain cases, the pineal has been found 
compressed, and the question comes up if we are not 
dealing with complex phiri-glandular modifications. 

THEATME.VT. 

There is no treatment except tlie alleviation of the 
sj-mptoms. Sooner or later the signs of intracranial 
hypertension predominate. The patients are nearly 
always improved by lumbar puncture if the aqueduct 
of Syh-ius is not compressed. Ventricular puncture or 
decompressive craniotomy are the only therapeutic pro- 
cedures which will help the patient. 



CHAPTER X. 

PATHOLOGY OF THE TESTICLES. 

FUNCTIONS OF THE TESTICLES. 

In 1889 Brown-Sequard maintained, before the Biolog- 
ical Society, that the internal secretion of the testicle keeps 
up physical and sexual strength. When these decrease, 
under the influence of age or disease, they can be stimu- 
lated by means of injections of the extracts. These ideas 
had an immediate application : the introduction of testic- 
ular extract in therapeutics, and an enormous variety of 
conditions were treated by this medication. The results, 
however, did not come up to the expectations and the 
theory of Brown-Sequard as regards the testicular extract 
was abandoned. 

To-day, the testicle is considered as having a double 
secretion: an external or seminal secretion, resulting in 
the elaboration of the cells of reproduction; the spermato- 
zoa and an internal secretion controlling the evolution 
of the sex. The histological investigations of Ancel, 
Bouin and Loisel have enabled us to differentiate in the 
testicle two different types of glands corresponding to 
these two secretions. The seminal glands are made 
up of the seminiferous tubules. The interstitial gland or 
the gland of morphogenesis is represented by more or less 
voluminous islands of large cells between the seminiferous 
tubules and in the neighborhood of the blood vessels. 
These cells have a glandular appearance. They contain 
secretions: fats, crystals, granules, pigments, brought 
out by various histological and chemical reactions and 
soluble toxic materials, albuminoid in composition, which 
have been demonstrated by physiological experimentation. 

208 
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THE INTERSTITLVL GLAND OF THE TESTICLE HAS A 
DOUBLE FUNCTION. 

1. — It maintains the nutrition of the seminiferous 
tubules and protects tlie "spermatic cells by fixing or 
neutralizing the toxins which are liable to affect them. 
Tills action is more or less hypothetical and the mechan- 
ism has not been sufficiently demonstrated. 

'2. — It controls the whole of the sexual characteristics. 
This is its most important action and has been demon- 
strated by physiology, histology and experimentation. 

We must remember that the sexual characteristics in 
the young, as well as in the old, consist of: 

a. — ^The primary characteristics, namely, the sex itself. 

b. — The secondary sexual characteristics: the growth 
of the genital tract and its adnexa. 

c. — The tertiary characteristics: the development of 
the skeleton and the sexual instinct. 

The decrease, then the disappearance of the sexual 
instinct in old men, as well as in old animals, corresponds 
to a physiological evolution of the interstitial gland; 
the cells lose their fatty granulations, their crystals, 
and atrophy. 

The study of the cryptorchidism in animals shows 
clearly the action of this gland. Certain animals with 
cryptorchidism have well developed external genitalia, 
and have all the characteristics of a stallion except that 
they cannot reproduce, while others resemble castrated 
animals. In the first tj-pe of case, the interstitial gland 
is preserved while it is missing in the other. The hgation 
of the vas deferens when performed on young animals does 
not modify their development and does not prevent the 
appearance of the sexual characteristics. Richon and 
Jeandelize, Tournade, Bouin and Ancel have noticed that 
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this ligation is followed after a few months by an atrophy 
of the seminal tubules, while the interstitial cells remain 
normal. Similar observations have been made by Bouin 
and Ancel following the injection of zinc chloride in the 
head of the epididymis and in man after gonorrheal or 
tuberculous epididymitis. 

The exposure of the testicle to the X-rays causes the 
disappearance of the seminal cells, but does not affect 
the interstitial ones (Bergonie, Tribondeau, Villemin and 
Regaud). These animals retain their genital attributes and 
instincts. They cannot reproduce, but are not impotent. 

Inversely, the destruction of the interstitial gland, 
which has been accompUshed by Ancel and Boiun in 
yoimg rabbits, after Ugation of the spermatic artery and 
venous plexus, caused an arrest of development of the 
sexual characteristics. 

It is the study of castration in animals which gives the 
most important demonstration of the action of the testic- 
ular internal secretion on growth and the development of 
the sexual characteristics. 

Animals castrated when they are young, before tney 
have acquired their definite form, have an arrested 
development. The distinct characteristics of the male 
sex do not appear. The subject develops an exterior 
appearance which resembles the female. The features 
stay refined and the body is less developed. 

The skeleton shows a notable elongation: castrated 
animals are larger than the controls. The growth is 
chiefly of the posterior limbs and is due to the persistence 
of cartilage beyond the normal period. 

The external genitalia show a more or less important 

arrest of development, depending on the species, but it 
is always noticeable. The experiments on dogs by 

Guyon, I^gneu and Albarran have shown that cas- 
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tralion is followed by an atrophy of the seminal vesicles 
and prostate. 

Imiwrtant changes also occur in the skin. The skin is 
dehcate, the hairs are softer and not as numerous. The 
feathers of the capon differ from that of the rooster: 
the feathers of the tail remain horizontal instead of 
rising upwards. 

The attributes of the sex are modified: in the young 
castrated rooster the comb and the spurs are rudimentarj' 
or do not develop. 

The voice is changed; it loses its strength and its ampli- 
tude. The mooing of the ox is different from the bellow 
of the bull. The capon does not crow. 

The action of castration on the character and sexual 
instinct is also veiy definite. Castrated animals are more 
gentle, more docile, easier to train than the normal ones. 

In other words, castration attenuates the sexual 
characteristics and allows the development of certain 
attributes of the other sex. The internal secretion of 
the genital glands favors the development of certain 
characteristics and inhibits others. These observations 
are apphcable to human pathology. 

The effects of castration can be decreased by grafts or 
injection of extracts of the interstitial gland. It is known 
that in frogs, the male presents a projecting thenar emi- 
nence wliich it rubs against the abdomen of the female 
during copulation and that ejaculation is brought about 
by the stimulation of these emuiences. Kxtirpation of the 
testicles causes atrophy of these organs. When there is a 
secondary graft of testicle or the frog is injected with 
testicular extract, these projecting thenar eminences 
enlarge again. Ancel and Bouin have shown that the 
injection of interstitial extract in young castrated guinea 
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pigs activates the growth of bone and prevents atrophy of 
the penis and seminal vesicles. 

The action of the interstitial gland in the evolution 
of the young, as well as of the adult, of the sex is, therefore, 
very definite. This gland on one side assures the develop- 
ment of the genital organs, on the other, the appearance 
and upkeep of the sexual characteristics. We do not, how- 
ever, know exactly how this mechanism is brought about. 

I. SYNDROMES OF TESTICULAR INSUFFICIENCY. 

Before studying the various clinical aspects, it is well 
to remember that testicular insufficiency causes different 
disturbances according to the age at which it occurs. 

In very young individuals, in which the sexual glands 
are inactive, the organic changes which characterize the sex 
do not appear. In older subjects, in which the sexual 
organs are normally developed, the sexual characteristics 
persist, but become attenuated or regress. 

Castration manifests itself by different symptoms 
according to its having occurred before or after puberty. 

I. CASTRATION. 

1. — Before Puberty. — ^The results of castration 
before puberty are known by the study of Oriental eunuchs 
and a Russian religious sect, the Skotzis, voluntarily 
castrated. The operation is not, however, performed 
uniformally, so that the various observations are not 
always the same. In some only the testicles have been 
removed, in others, the penis and scrotum have also been 
excised and it is impossible to judge from the latter the 
condition of the external genitalia. 

Castration before puberty shows a definite syndrome: 

Eunuchism. — It is characterized by an abnormal 

growth. These individuals have a height above normal 
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nearly reaching that of giants. It is, however, a mild 
gigantism oscillating between 1.80 and 1.90 metres and 
caused by an excessive development of the lower hmbs, 
which is due to the late persistence of cartilage. It is often 
found, that even at an advanced age, these individuals 
still have non calcified epiphysis. When the height 
approaches the normal, there is a disproportion between 
the lower limbs and the rest of the body. 

To these disturbances in the development of the skele- 
ton are added hypoplasia or atrophy of the genital organs 
and the absence, more or less complete, of the secondary 
se\'U.al characteristics. The penis is small and the prepuce 
very long, as in children; the scrotum does not develop; 
the prostate and the seminal vesicles are minute. The 
beard is scarce and the face is early covered with wrinkles, 
so that they appear as old men early in life. The hair, 
the eyebrows, the eyelashes are preserved, but become 
white very early, while in the axilla, chest and pubis the 
hairs are few or absent.' The poor development of the 
muscles give a rounded appearance. The flesh is soft, 
pale, flaccid. The neck is round, and smooth as that of a 
woman. The shoulders slant downwards and the thorax 
is narrow, in contrast to the width of the hips and pelvis. 
Hj-pertrophy of the breasts is frequent. Tlie skin is soft 
and white. In other words, these individuals have a 
tendency to change towards the feminine type. The 
larynx stays narrow. Adam's apple does not protrude. 
The voice is high pitched. Finally, all sexual desire is 
absent. These individuals lack energy and cannot accom- 
plish any strenuous work; they have no will power. 

■ II is bdicvpd thnt the liair of the hntd. Ihc cyehmvis and pydaaheji are utxler the 
control of tbr thyroid, while thp hairs of the beard, of the axitla and the pubis are under 
the depmdencr of the genital organs. 
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Castrated individuals have always been considered as 
indolent and mentaUy deficient.* 

2. — ^After Puberty. — Observations of castration after 
puberty are rather unf requent and the results are not well 
known. The development of the individual being ended 
there 'is no change in the skeleton. The height remains 
as it was before castration, for the epiphysis have already 
fused. The sexual attributes persist. The hairs of the 
beard gradually fall out, then grow again, but fewer and 
shorter; they persist, but are more scarce on the pubis 
and axilla. The feminine aspect is less pronoimced. Adi- 
posity is, however, very often present. The sexual 
instincts are not completely abolished. These individuals 
have erection and sexual intercourse. The ejaculations 
are made up of the secretions of the other genital glands. 

They are calm, quiet. Psychic disturbances, if there 
are any, are to be blamed on the mental effect on these men 
of having lost the attribute of their sex (some castrated 
individuals have attempted to kill the surgeon who 
operated upon them) for all mental disturbances are 
absent in the Skotzis in which castration is voluntary, 

II. UNDESCENDED TESTICLES.' 

Two types of cases are met with : 

1. — ^Those having the aspect, the attribute and the 
character of normal individuals. Thev have all evidence 
of being virile, except fecimdity, and only the microscopic 

2 There is a somewhat similar clinical syndrome which has been described by 
Rummo in Italy under the name of gerodermia-genito-dystrophy which is character- 
ized by an appearance of senility, genital atrophy, absence of development ol the sec- 
ondary sexual characteristics, an excessive height or an excessive development of the 
lower limbs. From a pathogenic point of view in spite of the predominance of genital 
disturbances, this condition cannot definitely be said to be due to a testicular insufficiency. 

' Undescended or undeveloped testicle is often associated with lack of development 
of one of the lateral incisor teeth, usually on the opposite side. 
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examination of the seminal fluid reveals the absence 
of spermatozoa. 

Histological examination of tlie testicles of these types 
of cases shows an atrophy of the seminal tubules, but 
the interstitial gland is not affected. These cases have 
a simple spermatic insufficiency. 

2. — Those having the appearance of castrated individ- 
uals. — Variot and Bezancon have shown that these 
individuals, in which the testicles are inside the abdomen, 
have all the characteristics of eunuchs. On histological 
examination of the testicles, the seminal tubules are found 
flattened and buried in connective tissue, while the 
interstitial gland is missing. 

These cases have a double spermatic and interstitial 
insufficiency. 



ni. TESTICULAR INSUFFICIENCY DUE TO TOXIC OR 
INFECTIOUS LESIONS OF THE TESTICLES. 

Testicular insufficiency is sometimes the result of a 
double orchitis with atrophy of the testicles. Certain 
cases of traumatic orchitis end in atrophy. Orchitis from 
mumps,Neisserianinfeclion,lues,etc.,showsimilarchanges. 

Certain infectious diseases (pneumonia, typhoid fever) 
possibly also tuberculosis (Poncet and Leriche) can affect 
the interstitial gland without causing an orchitis. 

All these various diseases cause symptoms of testicular 
insufficiency which varj' according to the age at which 
these lesions developed. 

1. — If the patient has been affected before puberty he 
shows signs of infantilism. F.volution is arrested, the 
proportions of the body and its morphology stays 
infantile. The muscles are poorly developed and the 
cartilages persist. 
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2. — If the individual has been affected at puberty 
or immediately afterwards, the clinical picture is that of 
juvenilism. When he reaches the adult age, he keeps the 
attributes of an adolescent. The penis and the testicle 
keep the volume they had when the testicles became 
affected. The secondary sexual characteristics have not 
disappeared, but they have remained stationary. The 
pubic hairs which had begun to grow, cease to do so; the 
beard which was just beginning to grow never becomes 
more than a fine fuzz. The skin only indicates the age 
of the patient. 

3. — When the individual has reached the adult age, 
the syndrome is different. Gandy has described it under 
the name of late or reversible infantilism. It is character- 
ized by a regression of the genitf^l organs accompanied by 
impotence, disappearance of erections, ejaculations and 
sexual desire. To these symptoms are added those of 
feminine characteristics: rounded form, abnormal devel- 
opment of the breast, widening of the pelvis.* 

It seems to us logical to consider these three syndromes 
as the same condition occurring at a different age. There 
is still, however, much discussion on the Umitations and 
origins of infantilism. 

According to H. Meige, it is a syndrome characterized 
by an arrest in the development of the organism as a 
whole. That is by the persistence in an individual having 
reached or passed puberty of the morphological character- 
istics of childhood; small size, atrophy of the genital 
organs and absence of secondary sexual characteristics. 

* These types of feminism correspond probably to the hermaphrodites of ancient 
statnes. We must remember that true hermaphroidism is characterised by the co- 
existence in the same indi\ndual of an ovary and a testicle and is very exceptional. In 
order to determine this, careful histological examinations are necessary. Tne majority 
of hermaphrodites are pseudo hermaphrodites with hypospadia. The male pseudo 
hermaphrodites with feminism have a testicular insufficiency. 
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Soiiques considers that atrophy of the geiiilal organs 
and the more or less complete absence of the secondary 
sexual characteristics are sufficient to define infantilism. 
Puberty separates man from the child and the other 
symptoms, the morphologj' of the body and the height 
are secondarj' and accessory. According to Souques the 
height is not controlled by the testicle, but by the pitu- 
itarj-. The experiments of Fichera have shown that 
after castration, there was a proliferation of the 
anterior lobe of the pituitary and that the skeleton grows 
in proportion. 

This explains why certain writers, such as, H. Claude 
have refused to add the term infantilism to the syndrome 
of testicular insufficiency occurring in the adult and de- 
scribed by Gandy under the name of reversible infantilism, 
since these individuals have not the morphological char- 
acteristics of childhood. The dystrophy has not changed 
the morphologj' of the subject, having occurred after 
puberty, after tlie morphology had already completely 
changed. It has simply caused a regression of the genital 
apparatus and its aduexia, as well as its secondary 
sexual characteristics. 

The origin of infantilism is also disputed. 

Some, following Apert, consider it of thjToid origin. 
The testicle and the thyroid have a synergistic action. 
The thyroid atrophies in castrated young animals. The 
thyroid secretions enter in the development of the genitals, 
for in myxedematous subjects, the height does not change 
and the genital glands stay infantile. The thyroid has an 
opposite action on the skeleton to that of the testicle; in 
thyroid insufficiency, growth is aiTested; in testicular 
insufficiency, it is exaggerated. 
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Souques believes that infantilism is always of testicular 
origin. The atrophy of the genital organs and the more 
or less complete absence of secondary sexual character- 
istics observed in thyroid and pituitary infantilism, really 
are due to an insufficiency of the interstitial gland. In 
other words, the thyroid or the pituitary cause infantilism 
by the intermediary of the genital glands, either because 
the primary thyroid lesion or pituitary lesion acts by 
glandular synergy on the testicle, or that the arrest of 
development which results from it, affects the testicle, 
like all the other tissues and alters its internal secretion. 

Sicard has an intermediary theory and beUeves that 
infantilism is due to both a thyroid and a testicular lesion. 
LerebouUet finally admits that late infantilism of adults 
can be the result of a primary pituitary alteration, whether 
the thyroid be affected secondarily or not. 

n. SYNDROMES OF HYPERORCHIDIA. 

The hyperfunction of the genital glands manifests 
itself by a great many changes which affect the organism 
as a whole. 

In animals the testicles increase in size; the secondary 
sexual characteristics are modified; the feathers take on 
bright colors in birds ; the horns appear on the deer at this 
period. The perineal glands secrete a strong and pene- 
trating odor. The animals lose weight, are irritable, 
want to fight and are jealous. 

In man, according to Camot and Baufle, we can distin- 
guish between permanent and paroxysmal hyperorchidia. 

(^4) Permanent Hyperorchidia. — This may be con- 
stitutional. Such individuals have certain peculiarities: 
the lips are thick and fleshy ; the nostrils are open, the eyes 
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bright. The neck is short; the back is broad, and these 
subjects are rather thin. The genitah'a are very much 
developed: the testicles are swollen and resistant; the 
scrotum muscular and contracted. The hairs abundant 
all over the botty. 

Such men are quick, resist fatigue and hke severe exer- 
cise. Their attitude and character is just the opposite of 
the castrated individuals. 

Hyperorchidia can be produced by progressive training. 
It can be exaggerated by certain so-called aphrodisiac 
drugs (which cause a nervous stimulation, and it is hard to 
say whether it is the cause or tlie result of the glandular 
hyperfunction), or by a diet rich in nucleins and phos- 
phorus. Finally, hyperorchidia may be morbid in certain 
tuberculous individuals, whose genital activity contrasts 
with the degeneration of the organism. 

(B) Paroxys»l\l IIvPERORcniDL^ consists in a genital 
stimulation which comes on in paroxysms and causes in 
man a sensation of general malaise, nervous irritability, 
a change in the psychic so that the only thing the individ- 
ual thinks about is to satisfy his sexual desire. 

These paroxysms are verj' often periodic, often seasonal 
(spring). In certain individuals it may be brought on by 
a memory, or lecture or a show. It is difficult in these 
cases to determine how much of this is due to the imagi- 
nation and how much to the glandular hyperactivity. 
It seems, howe\'er, that the latter is the prime factor in 
certain subjects, who suddenly, without any stimulation, 
have a tremendous sexual desire and cannot return to 
work until this desire is satisfie<]. H\'perorchidia is often 
associated with other forms of glandular hypersecretion 
(hyperchlorhydria in particular). 
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INDICATIONS FOR TESTICULAR ORGANO THERAPY. 

In spite of the experimental researches of Brown- 
Sequard, who had tried on himself with success the testic- 
ular extracts, this type of organo therapy has not proved 
satisfactory and has practically been abandoned to-day. 

Its eflScacy in testicular insufficiency is doubtful. In 
adults, it has been used against impotence, where 
it probably only has a psychic action. In children, it is 
said to have helped growing pains. 

The extract of the dried gland is given in doses of from 
1 to 4 grams daily. 



CHAPTER XI. 
PATHOI^GY OF THE ONARIES. 

FUNCTIONS OF THF, OVAHIES. 

The conception of an internal secretion of the ovarj' 
believed by Brown-Sequard to he the only way to explain 
the results of ovarian castralion, has been definitely 
established in France by de Prenant and his students and 
Simon, Ancel and Bouin. 

The external secretion of the ovar>' is represented by 
ovulation. Its internal secretion is due to two types of 
glands: the corpus luteuni and the interstitial gland. 

(a) The corpus luteum is a special tissue, which fills 
the cax'ity left by the ovule. It is due directly to the 
transformation of the follicular epithelium. That it is a 
glandular structure is not questionable; it is made up of 
large cells filled with fats, pigments and cytoplasmic for- 
mations, characteristic of cellular elements. 

(6) The interstitial gland or more correctly the inter- 
stitial cells develop from the false yellow bodies. These 
false yellow bodies develop from the atresic follicules from 
which the o\T]le has not been liberated and which has 
been resorbed and is changed into strands of cells which 
Regaud, Bouin and Limon have shown to Ix; of a glandular 
nature. These are filletl with fats, but do not contain any 
lutein. They are homologous to the interstitial glands of 
the testicle. 

The interstitial gland secretion is, therefore, obtained 
from the resorption of non liberated ovules. 

The development of this gland varies in different species 
of animals; in the woman it is rudimentary. 
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The internal secretion of the ovary controls menstru- 
ation, fecundation and gestation. Under normal con- 
ditions, the secretions of the corpus luteum causes the 
liberation of the ovule. According to Fraenkel, it has a 
vaso dilatation action on the blood vessels of the uterus 
and prepares it to receive the fecundated ovum and assures 
the ulterior development of the embryo. The experi- 
mental destruction of the corpus luteum causes an atrophy 
of the uterus and tubes. In case of gestation, sometimes 
abortion, sometimes absorption of the egg occurs. By 
inoculating rabbits with the extract of corpus luteum a 
serum has been obtained which prevents gestation.* 

The internal secretion of the ovary also has a sexual 
function. X-ray of the ovaries of female rabbits as per- 
formed by Bouin, Ancel and Villemin causes an atrophy of 
the ovarian follicles and prevents the formation of corpus 
luteum. It acts then just as cai?tration and prevents the 
development of the genitalia and the mammary glands. 

The injection of corpus luteum in castrated females 
causes a congestion of the genital organs resembling the 
phenomena of rut. (Marshall and Jolly). 

The nature of the products elaborated by the internal 
secretions of the ovarv^ are unknown. AU that we know is 
that the extracts of ovary have certain definite physio- 
logical properties. They haveacardio vascular action, 
decrease the blood pressure, increase the number of red 
cells and the percentage of hemoglobin. They have also 
an action on the respiratory and digestive functions. 
Thev increase the renal secretions. They act as stimu- 
lants of nutrition and increase the elimination of calcium, 
phosphates and nitrogenous products. Hallion has shown 

^ It is a fact well known to veterinarians that the persistence of a corpus luteum of 
pre^ancy is a cause of sterility in cows. Removal of the cyst restores fertility. The 
same fact has been noted in women. It is possible that the persistence of a corpus 
luteum of pregnancy has something to do vMi the so-called "missed abortion." 
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that ovarian extract causes a vaso dilatation and an in- 
crease in the volume of the thyroid, the proof of a synergy 
of the thyroid and ovary which we find chnically. 

Finally, the ovarian extracts are very toxic, much more 
so than the extracts of other glands. This toxicity is 
due to the corpus luteum (Lambert). Some physiologists 
believe that the ovary has an antitoxic action, the gland 
fixing and transforming the toxins brought to it by the 
blood stream. 

Loisel does not believe that we can dissociate these 
various ovarian functions. The toxins elaborated by the 
ovary are changed into products, some of which are elim- 
inated with each ovule and help in the sexual reproduction, 
and the others are re-absorbed by the organisms as internal 
secretions and act on menstruation, fecundation or gesta- 
tion, some on the organism as a whole and cause the 
appearance of the sexual characteristics and rut. 

I. SYNDROMES OP OVARIAN INSUPPICIENCY. 

They may follow: 

1. Ovariotomy. 

2. Normal menopause. 

S. Congenital or acquired ovarian insufficiency. 

I. POST OPERATIVE OVARIAN INSUFFICIENCY. 

The changes in the organism, following the removal of 
the ovaries, vary with the age of the patient. 

(A) Precocious removal*. The observations of these 
cases are very few. Following the removal of the ovaries, 
the external genitaUa and the uterus atrophy. Menstru- 
ation does not appear. There is an absence of develop- 

' Early castration before puberty is well known to veterinarians who perform it on 
certain animi^U (sows and cows). The removal of the ovaries causes an atrophy of the 
uterus; it prevents the appearance of rut. Castrated animals grow fat very rapidly. 
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ment of the secondary sexual characteristics : the breasts 
remain infantile, the axillary and the pubic hairs are few or 
absent. The morphology deviates from the feminine type: 
the pelvis remains narrow, the pubis and the buttocks 
lack fat. The limbs elongate. Certain Hindoo women, 
about 25 years old, castrated in childhood, were observed 
by a doctor Roger to have no feminine characteristics. 
They were big, strong, muscular, without any breasts or 
pubic hairs. 

(B) Castration after puberty.' The effects of castra- 
tion after puberty in women has been studied in France 
by LeBec, then by Richelot, Jayle and TuflSer, etc. 

WTiile simple hysterectomy, without removal of the 
ovaries, often only causes very minor symptoms; double 
castration causes a series of accidents commonly known 
under the name of post operative or artificial menopause. 

These disturbances occur either a few months after 
operation, or several years afterwards, varying according 
to the age of the patient, her character and her previous 
nervous state. The more important are the following: 

1. Atrophy of the Uterus, More Rarely of 
THE External Genital Organs. — The menses are not 
always suppressed. Some women after a double ovariot- 
omv have continued to menstruate. Out of 45 women 
studied from this point of view by Jayle, only 28 had 
ceased to menstruate. Some, for a certain length of 
time, still have periodic flow. Others have vicarious 
menstruation. In others, the menses are missing, but 
are replaced by heat waves, malaise, migraine, and a 
slight rise in temperature. 

' In adult animals, castration often causes an atrophy of the genital system and 
decreases the sexual appetite. In the cow it will greatly increase tie quantity of milk 
and prolong the lactation period. Wlien lactation ceases the animal puts on weight and 
the genitalia atrophy. 
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All these facts show that the internal secretion of the 
ovarj' has not an exclusive action on menstruation. 

2. Attenuation of the Secondary Sexual 
Characteristics— The breasts atrophy, hairs appear in 
abnormal places. The voice becomes manly. The sexual 
appetite varies: it may l)e decreased, but it can persist 
and even become exagjjerated in certain women. 

3. Tendency to Obesity. — Castration is often 
followed by a rapidly profjressivc adiposity, in spite of 
dietarj' restrictions. It starts from the abdomen and 
spreads to the neck, thorax and limbs. 

'4. Vaso Motor and Nervous Disturbances.— 
They are quite frequent and are those which worry the 
patient most. The waves of heat are the most annoying. 
They come on suddenly, without any particular reason 
either in the day or at night. Suddenly the patient feels 
terribly warm in the face, the ears buzz, and the face 
becomes congested. After four or five minutes the attack 
ceases; the face becomes pale and tlie body is covered with 
sweats. These attacks occur several times a day. They 
are most pronounced at the time wlien the menses should 
appear and may persist for several years after operation. 

They also often complain of pain: some have lumbar 
pains, radiating in the legs; others have pelvic neuralgias. 
Headaches and migraine are frequent, often persistent, 
coming on in paroxysms. Some women complain of 
palpitations, with pain and vertigo. These symptoms 
are usually a.ssociated with a slight increase in blood 
pressure, for arterio sclerosis often develops in women 
after ca-stration. 

Nervous disturbances may be varied: insomnia or 
restless sleep, with niglitniares, changes in the character: 
irritability, tendency to sadness, neurasthenia, melan- 
cholia. Physical and mental asthenia may sometimes be 
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very pronounced. According to Jayle the loss of memory 
is very common. FinaUy, following castration a real 
psychosis may develop : hysterical attacks, erotism at the 
time of the menses, acute mania, hallucinations, etc. 

These symptoms of artificial menopause last a variable 
period of time. It is not imcommon to see them disappear 
with or without treatment, but they may last, attenuated, 
for several years. In some young women, they may dis- 
appear and then return at the time when the menopause 
would normally have occurred.* 

All these changes following castration are not constant 
and are not found in all cases. Certain surgeons, Segand, 
Quenu, J. L. Faure, Delbte, do not beUeve in post opera- 
tive menopause phenomena and consider them to be 
insignificant and of no more importance than the natural 
menopause. When they are found, they consist mainly 
of waves of heat, slight nervous excitabiUty and compatible 
to a normal existence and susceptible of disappearing in 
time. The severe cases are very rare and are only found 
in very nervous women or in cases of hyperthyroidism. 
They are exceptional in hypothyroidism, in which cases 
the menses are late and the sexual phenomena are attenu- 
ated. Sometimes these changes are more marked in 
women nearing the menopause than in young women. 

For this reason the pathogenesis is very much in doubt. 
Some writers refuse to beUeve that they are due to ovarian 
insufficiency and are really indications of hyperthyroidism. 
The suppression of the ovarian secretion, by disturbing 
the glandular equilibrium, causes a complex syndrome in 
which can be recognized, not only signs of thyroid hyper- 
function, but also adrenal hyperfunction. The sclerosis, 

* In general it can be stated that the vounger the patient or the more stable 
the nervous equilibrium, the less severe will be the manifestationa of the artificial 
climacteric. 
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the high blood pressure, the aiigina, certain atheromata 
appearing at tlie menopause, are probably due to a hyper- 
secretion of the adrenals secondary to an ovarian hypo- 
function." 

II. DISTURBANCES OF THE NOHMAI-. MENOPAUSE. 
CBlTIfAL AGE SYNDROME. 

They arc the same symptoms but attenuated, of post 
operative menopause. Some women have their menses 
late, then suppressed without the shghtest disturbance. 
Some only have a tendency, after the disappearance of the 
menses, to become obese. Tlie fat invades the whole 
body or may localize in the neighborhood of the genitalia: 
hips, buttocks, upper part of thigh and abdomen, while 
the arms and legs keep their shape. 

Not so commonly, the sexual characteristics of the 
woman disappear; they become virile; the features become 
masculine; hairs appear on the upper lip and chin; the 
voice becomes deeper; the disposition changes.* 

In other women, a series of disturbances occur: 

Migraine appears in place of the menses accompanied 
by palpitations, waves of heat, insomnia, difficult digestion. 

Vertigo and pains; pseudo angina, or true angina for 
the menopause may be accompanied by atheromata or 
arterio sclerosis. 

' A number of MtpaiiOLiila have pruvcn llial the various stages of the Renitnl life 
at the woman are under the control of sevcml glands of intcmiil iiccretion. Accurtiiug 
to Gsutier Ihe menstrual blood differs from the nomiBt In that it contaiiis a large 
quAntity of anenie. Normally thia subNtance aecumulates in the thyroid and takes 
aome part in the development of hair and of menstruation. At pubcriy arsenie in 
man loealtECa in the sebocious glands and eauses the development of the beanl and 
hmn. so that this in man is the equivalent to menitnuttion. During pregnancy, due 
to the suppression of the menses the arsenic acrumiilatcs in the thyroid which increases 
in iiize and in the skin which becomes abnormally pigmented. 

' Thefip phenomena resemblp those observed in animiUs. The feathers of certain 
old females become more brilliant and look more like those of the male. Old hens which 
do not lay any eggs have spurs on their legs similar to those of the roosters. 
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Attacks of paroxysmal tachycardia which are 
very painful. 

Abnormal pigmentations of the Uds, face and so-called 
ovarian spots. 

Delpech, then Dalche, have also considered as symp- 
toms of the menopause: 

Tetany. 

Acroparesthesia, 

Dercum's disease. 

Chronic rheumatism. 

Skin infections; eczema, purigo, etc. 

III. CONGENITAL OVARIAN INSUFFICIENCY. 

This results in ovarian infantiUsm comparable to 
testicular infantiUsm. It is found in small woriien whose 
height rarely exceeds 1.50 meters and weight 40 or 50 
kilograms. They have a malformation or an arrest in 
development of the genital organs ; the uterus is infantile. 
The secondary sexual characteristics are missing; hairs 
are missing in the axilla and pubis, or are very scarce. 
The breasts do not develop. Amenorrhea is the rule and 
co-exists with a slight degree of obesity. 

IV. OVARIAN INSUFFICIENCY AT PUBERTY. 

Rokitansky considers chlorosis as an indication of 
ovarian hypoplasia, and Spillman, Etienne and Demange 
also believe that it is due to a hypo function of the ovar5\ 
Whatever the exact nature of this pathological condition, 
it is certain that genital disturbances are constant in 
chlorosis and that the condition of the blood is improved 
by marriage, due to the development of the genital 
functions, and that the re-appearance of regular menstru- 
ation coincides in general with the clinical cure of 
the patient. 
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V. ACQUIRED OVARIAN INSUFFICIENXY. 

Insufficiency of the ovary resulting from an alteration 
of the ovaries following a genito nrinary di.sease or a 
general disease can manifest itself in several ways. 

1. Dysmenorrhce-v. — Ovarian dysmcnorrhoea, inde- 
pendent of any appreciable lesion of the uterus or genital 
organs, manifests itself by painful and difficult menstrua- 
tion. There are severe abdominal pains, associated with 
waves of heat, painful sensations in the breasts and general 
malaise occurring anywhere from 3 to 7 days before 
menstruation. A few hours before the flow begins, the 
pains become more severe and radiate towards the anus 
and rectum taking on \'erj- often the character of a pelvic 
neuralgia. Many of these women are sterile or only be- 
come pregnant very tate.^ 

2. Nervous Disturbances. — (a) Each menstrual 
period causes severe headaches or migraine, accompanied 
by vomiting, and renal or hepatic congestion and various 
myalgias and neuralgias. These symptoms become much 
less severe as soon as the periods are over and re-appear 
just Itefore the next. 

In some women, there is a frontal or periocular head- 
ache, very painful and verj' persistent and which continues 
between the periods and becomes more intense at the time 
of the flow. At this time, the patients have a thumping 
sensation in their head, vertigo, visual disturbances, which 
oblige tliem to stay in bed. Dalche suggests that this 
headache may be due to a functional disturbance of the 
pituitary <lue to a disequilibrium of the ovary.* 

' As « rule when (lysiDpnirtThopa is not diicr 1o inflammBlion or mechanicfti obslnic- 
tion. il is a nuuitfcsUtion uf hyper pituitary atimiilalioa. The H^rctioD acting Huriim 
meiutruBUon oa it does in luborfauscsexaggeraled uterine cun I raotiuns whitli art painful. 

' ] hHieve I till ubservation In be porrecl. Mi^ltcnlion dpsigncd to uvcrmine 
cxrcssve pitiiitBry action during mmstruatiuD will often relieve the headadiea. 
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(6) To the nervous disturbances occurring in the ovarian 
insufficiency are associated certain genital psychoses, 
observed very conunonly, however, at puberty, or at the 
time of the menses. The psychoses of puberty manifest 
themselves in most cases by mental confusion; less 
commonly by acute mania or melancholia. 

The mental psychoses appear a few days before the 
menses and only disappear after they are over. The 
usual type is erotism or mysticism.* 

The ovarian origin of these cerebral disturbances is 
proved by the fact that they coincide with other symp- 
toms of ovarian insufficiency and that they are improved 
by ovarian organo therapy. 

3. — Obesity. — ^This may be observed at various stages 
of the genital life of women and sometimes may be due to 
ovarian insufficiency (Camot). 

Post nuptial obesity, which comes on a few months 
following marriage, is probably due to the glandular 
changes brought about by sexual activity. 

Gravid obesity is very frequent. Many women grow 
fat at the beginning of pregnancy. The adiposity can 
persist after delivery in women who previously were thin. 

VI. THYROID-OVARIAN INSUFFICIENCY. 

Any disturbance of the thyroid functions in infancy or 
adolescence may aflFect the genital system. The hypo- 
fimction of the ovary is then secondary to a hypothyroid- 
ism. In these patients are found associated symptoms 
of both thyroid and ovarian insufficiency. 

They are small women, showing a delayed physical 
development, pilary disturbances and lowering of the body 
temperature. They are apathetic, subject to headaches, 
etc., and puberty is delayed. The uterus stays infantile. 

* Here again the pituitary must not be considered blameless. 



THE SYMPATHETIC SYSTEM 

The menses are irregular and scanty. Sometimes, at the 
menstrual period, they have symptoms of hyperthyroid- 
ism: tachycardia, tremors, nervosity, etc., indicating a 
certain degree of thyroid instability. The menopause in 
these women occurs very early in life. They cease 
menstruating at 25 or 30. 

In other cases, there is a hj-perfunction of both the 
thyroid and the ovary. The menses are early, last a long 
time and are very abundant. In some cases, there is 
alternatively hypo and hyperactivity of the ovaries: the 
menses are ahead of time, but are scarce or late and 
excessive. There is a disequilibrium of the ovarian 
functions or ovarian ataxia, as described by Jayle. 

TREATMENT OF OVAKIAN INSUFFICIENCY. 

1. — Ovarian graft woidd appear to be the most satis- 
factory therapeutic method to prevent the various 
phenomena following the removal of the ovaries. 

Grafts were first attempted on animals by Knauer and 
Rubinstein, and in France by Limon, who showed that the 
graft went through two distinct stages; first of degenera- 
tion, then regeneration. Then Sauve found that the graft, 
while histologically appearing to functionate, has a 
different structure from the normal ovary and resembled 
ectopic ovaries. All tlie physiologists agree that homo- 
genous and heterogeneous graft nearly always fail and 
that auto graft is the only method which has any chance 
to succeed. 

Human grafts were first attempted by Morris. In 
France Mauclaire, Delageniere, Tuffier and Sauve have 
attempted it in the tubes or in the broad ligament, or in 
the subcutaneous cellular tissue and even in the peri- 
toneum (Tuffier). 

In a few cases the graft has been followed by an 
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improvement of the symptoms and a re-establishment of 
the menstrual flow. Pankow has shown histologically the 
vitaUty of a graft after three years. 

In very exceptional cases the graft has been followed 
by pregnancy. The observation of Morris is classical: 
a woman on whom he had performed a double ovariotomy 
and at the same time a heterogeneous graft in the broad 
ligament, became pregnant four years afterwards and 
gave birth to a full time child. 

These observations are, however, not as convincing as 
we might think, for the return of menstruation after 
castration, not followed by graft, is not exceptional and, 
furthermore, small ovarian remains, or supernumerary 
ovaries, left during the castration can explain the ulte- 
rior pregnancy. 

As a matter of fact, most grafts are failures. Some are 
painful and periodically become congested and painful 
(Tuffier) so that while this method is of interest from a 
biological and theoretical point of view, nearly all surgeons 
have given it up. 

2. — Ovarian organo therapy can be used: 

(a) By using the fresh gland of the sheep in doses of 
from 2 to 3 grams daily. This method of administration 
is usually not well tolerated. 

(6) Ovarian pow^der in doses of from 0.10 to 0.50 centi- 
grams daily, or the extract of the corpus luteum in smaller 
doses (0.02 centigrams for 5 or 6 days). These are the 
most commonly used preparations. 

(c) Glycerin extracts for injections do not appear to be 
anv better. 

Ovarian organo therapy only succeeds in cases of hypo- 
function of the ovary. It can then attenuate the 
menstrual pains, regulate the menses, decrease the obesity, 
even improve the psychoses of puberty or menstruation. 
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In artificial or natural menopause it cannot take the 
place of the missing internal secretion, so that the results 
are variable. Sometimes there is a temporary improve- 
ment which only lasts as long as the medication is kept up; 
sometimes it is without effect. Furthermore, the vaso 
motor or nervous phenomena coming on after removal of 
the ovaries or at the menopause are really indications 
of thyroid re-actions to ovarian insufficiency and are best 
treated as such, Heniatoethyroidin or even extracts 
of thyroid in very small doses, regulate the function of 
the thyroid. 

In thyroid-ovarian insufficiency, ovarian extract alone 
is often efficacious. Sometimes mixed ovarian and thyroid 
medication or tliyroid alone causes a marked improvement 
in these cases. 



II. SYNDROMES OF OVARIAN HYPERFUNCTION. 

Women with hyperfunction of the ovaries have, accord- 
ing to Dalche, certain characteristics. They are well 
shaped, without excessive weight; they are pale; their 
eyes are bright; the features very expressive and mobile. 
They have a marked appearance of sexuality. 

This is sometimes appreciable in girls in which puberty 
occurs early and is accompanied by hysterical attacks 
sometimes re-occurring at each menstrual period. 

This condition is often hereditary. These women are 
found to have begun to menstruate early, had many 
children and a late menopause. The usual symptoms of 
menstruation are exaggerated. The menses are abun- 
dant from tlie first day on and last 8 or 10 days. There 
is considerable pelvic congestion, which manifests itself 
by a sensation of abdominal weight, cramps, desire to 
urinate, hemorrhoids, painful breasts. The disposition 
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is very irritable and varies from one minute to the other. 
The sexual sensations are exaggerated during the men- 
strual period. 

To this hyperfunction of the ovaries are con- 
nected certain metrorrhagias appearing at puberty or at 
the menopause. 

I. METRORRHAGIA OF PUBERTY. 

These are characterized by more or less abundant 
hemorrhages at the time of the menses (menorrhagia) or 
in the interval (metrorrhagia) accompanied by pains in 
the pelvis radiating in the lumbar region of the thighs. 
The pains precede the hemorrhages, or may occur in the 
interval. In spite of the loss of blood the general health 
stays good, but at a certain time occurs signs of anemia, 
so that these patients are mistaken for chlorotics. 

These metrorrhagias may disapp>ear when menstruation 
is definitely estabhshed; very often they keep on having 
abundant menses. ^^ 

In some cases the hemorrhages persist and are com- 
parable to those observed in fibroids necessitating opera- 
tive intervention. 

II. METRORRHAGL\ OF THE MENOPAUSE. 

It is found in women between 40 and 50 having had, or 
not, several pregnancies, or in unmarried sterile women 
without any genital history. 

During the first stage, which may last several months 
and even several years, menstruation is irregular; the 
menses are abundant one month, the next they are 
absent. Then occur menorrhagias, lasting longer and 

'^ These early menorrhagias and metrorrhagias are explained by the lack of harmooy 
in the retrogression of thymus actiWty and the evolution of the ovarian stimulation. 
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longer and which resist the usual treatment: hot irriga- 
tions, tampons, curettage, etc. They are sometimes 
accompanied by neuralgias and end up by severe ancDiia. 

The cause of these hemorrhages escapes detection. 
They are not caused by a general disease, nor by a cardio 
vascular affection, nor by a blood abnormality. There 
are no lesions of the genital organs. I''or this reason 
they are called essential menorrhagia. 

Their etiology' has been very doubtful. Some believe 
that they were due to a metritis, but Richelothas .shown that 
they were independent of all infections; others believe that 
a sclerosis of the uterus is tlie cause, but this has never been 
verified by histological examination (Pankow). Finally, 
they have been blamed on adenomatous transformation of 
the uterine mucosa, but we know to-day that this transfor- 
mation is a physiological modification occurring in the 
interval between the menses, 

.\t present it is believed that these hemorrhages are due 
to a disturbance of the internal secretion of the ovary. 
The conception is based on certain facts : 

1, — These hemorrhages are observed at the two 
extremes of the genital life, when menstruation begins 
or ends. That is when the ovarian secretion is defec- 
tively regulated. 

2. — ^They are abolished by the removal of the ovaries 
(Lawson-Tait-BouillyJ. Castration cures the majority 
of the cases. 

3. — Forgue and Massabuau have found in these patients 
histological lesions of the ovarj', which consisted in a 
marked increase in the number of atresic follicles, very 
scarce normally, Eacli atresic follicle is made up of 
a neo formation of lutein cells, so that this condition 
is really a hypertrophy of a gland of internal secretion. 



: 
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This gives rise to a quantity of abnormal hormones, which 
causes the hemorrhages and modifies menstruation. 

It is still hard to say why this only occurs at puberty or 
at the menopause. 

TREATMENT. 

Hyperf unction of the ovary can be treated : 

(a) Hygiene. — ^This consists in preventing the pelvic 
congestion, by a careful diet, eliminating all stimulating 
foods or drinks and avoiding constipation. 

(6) Medications. — ^The usual hemostatics, ergot, 
calcium chloride, hamamelis, hydrastis are usually 
unsuccessful. Very hot vaginal irrigations or ice on the 
hypogastrium may be beneficial. 

The injection of blood serums (pure serum, antitoxin, 
etc.) subcutaneously in doses of 20 to 30 centigrams 
are often efficacious. Unfortunately, their action is 
only temporary. 

(c) Organo Therapy. — Ovarian extract is contra- 
indicated. Thyroid, pituitary and mammarj^ organo 
therapy have a definite anti hemorrhagic effect. Clinical 
observation has shown that thjToid extract in small doses 
0.005 to 0.01 centigrams daily) seem to regulate the 
thyroid functions and cause a cessation of the geni- 
tal hemorrhages. 

Dalche advises the use of pituitary extract which has an 
inhibitive action on the ovary and which, furthermore, 
increases the coagubility of the blood and causes a con- 
traction of the uterus and its blood vessels. 

Mammary extract is very advisable by reason of its 
functional antagonism between the breast and the ovary 
(Bell, Crouze, Batuaud, Pochon). 

During the hemorrhages, it can be administered in doses 
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of 0.50 centigrams 3 or 4 times a day. Between the 
hemorrhages the doses can be reduced to twice daily. 
Just the opposite of the ovary, mammarj^ extract has a 
decongestive action on the uterus.'^ 

{d) Surgical. — If the hemorrhages persist or become 
dangerous because of the resulting anemia, the only thing 
to do is castration of the ovaries, or the removal of 
the uterus and ovaries, or sterilization by means 
of radiotherapy. 

" Here is the indication par excellence for thymus therapy to oppose the 
ovarian activity. (Dose: 0.50 centigrams twice daily). 



CHAPTER XII. 

PATHOLOGY OF THE MAMMARY GLAND. 

Is the breast a gland of internal secretion? We cannot 
yet say for sure: the internal secretion of the mammary 
gland has not yet been proved, by histological or physio- 
logical facts. 

A certain number of clinical observations seem to prove 
that there is a synergy between the mammary gland and 
the thyroid on one side, and with the genital glands 
on the other. 

One fact has for a long time attracted attention and 
that is the atrophy of the breasts in Basedow's disease. It 
is true that this atrophy coincides with that of the genital 
glands. Inversely, however, hypertrophy of the mammary 
gland has been observed in myxedema (Apert, Sainton 
and Fernet). This relationship between the thyroid 
and the mammary gland has not yet been explained. 

Another curious fact is that reported by Djemil-Pacha 
of a man, having a bilateral mammary hypertrophy and in 
which the removal of the breasts was followed by all the 
symptoms of post operative myxedema. 

^Mm ^^^ ^^0 ^^v ^^^ 

The relationship between the breasts and the genital 
organs is better known. An increase in the size of the 
breasts is noticed at three periods, in which the breasts 
are physiologically active; at birth, at puberty and 
during pregnancy. In the new bom during the first few 
days of existence the mammary gland secretes: this, 

238 
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according to Aiieel and Bouin, is due to a hormone in the 
mother's milk originating from tlie placenta. 

At puberty the increase in the size of the breasts appears 
at the same time as the other secondary sexual character- 
istics. This growth is controlled by the corpus luteum. 

In the same way, the congestion of the breasts preceding 
menstruation, are due to the corpus luteum. The 
prickling sensations and the tension of the breasts dis- 
appears after menstruation ; that is, at the time when the 
corpus luteum degenerates. 

The increase in the size of the breasts during the first 
few montlis of pregnancy is also due to a hormone coming 
from the corpus luteum, which lasts much longer than 
that of a corpus luteum of menstruation. This is a 
physiological hypertrophy, which regresses after delivery. 

Such are the physiological reactions of the mammary 
gland to tlie action of the genital system. 

Next to these physiological facts, are certain patho- 
logical observations, the mechanism of which is still 
unknown and which we will successively study in woman 
and in man. 



I. MAMMARY HYPERTROPHY AT PUBERTY IN WOMEN. 

This is a peculiar affection found in girls between 11 
and 16. 

The breasts increase in size; they become firm and 
prominent. Their consistency is uniformly hard and 
resembles that of the normal breast. The sldn is 
freely movable. 

Very quickly the breasts, whose volume increases, be- 
come pendulous. The skin becomes distended and the 
veins dilate. The nipple flattens out or becomes invagi- 
nated. In a few months these breasts become two 
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enormous sacs, which fall as far down as the umbillicus 
and even in some cases to the level of the knees. This 
mammary hypertrophy has no gangUonic reaction. There 
is no secretion from the breast. There is at first a sensa- 
tion of discomfort, then fatigue. The patients are 
smothered and have considerable diflBculty in breathing. 

This condition is not only a deformity but cripples the 
patient. It brings on severe general symptoms that the 
volume of the breast alone could not explain. These 
patients emaciate, become pale, have gastro intestinal 
disturbances, often diarrhea and die, either from some 
intercurrent affection or from a local complication: 
abscess, gangrene, fibroma, or cysts. In these girls the 
menses do not appear or are irregular and painful. If 
menstruation has already set in it disapi>ears. Pregnancy 
is the exception and rarely goes to term. 

In a few cases the condition is unilateral: 

The histological examination of the gland, does not 
reveal anv tumor or abnormal formation. Its structure 
is that of a normal gland in which the lobes and the peri- 
glandular tissue is abundant without any histological 
changes. According to Caubert, it is a "gigantism of 
the breast." 

The pathogenesis is still obscure. We know that the 
condition is often hereditary. 

Because this condition appears at the time of puberty 
Pasquier believes that it is due to a disturbance of the 
ovary and perhaps to an excess of internal secretion. The 
resorption of the ovules, particularly pronounced at pu- 
berty, results in decrease in the external secretion of the 
ovary; that is, ovulation at the expense of the internal 
secretion and this is equivalent to a resorption of toxic 
substances, which results in severe disturbances. The 
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lack of external secretion explains the disturbances in 
menstruation and the sterility (Oelbet). A few autopsies 
have revealed enlarged or diseased ovaries, 

The regression of the mammary hypertrophy is rare 
and generally incomplete. It is progressive and the 
severity of the general symptoms necessitates intervention. 
(Varian organo therapy being without effect, the only 
thing to be done is amputation of both breasts which 
causes, strange to say, a return of the health. 

II. \L\M\UHY HYPERTROPHY JN MAN. 

(a) It occasionally happens that at puberty in young 
boys there is a hj-pertrophy of the breast.s which after 
a time regresses. It looks as if the testicle secreted a 
cytogcnic hormone of the breast, the action of which is 
inhibited by the ultimate testicular secretion. 

(b) The development of the breasts is frequent in the 
various syndromes of testicular insufficiency obser\'ed 
after castration or following orchitis with testicular 
atrophy. It is found in individuals with a poor mus- 
culature and in which the genital glands are atrophied 
and with a large pelvis. It, therefore, is one of the 
elements of feminism. 

(e) Sometimes cases of unilateral hypertrophy are 
observed in man following a trauma to the scrotum 
(traumatic orcliitis, atrophy of the testicle after a wound 
of the cord, contusion of the scrotum witli hematoma), 
usually on the same side. It is very hard to explain this; 
as a rule the traumatism is very slight and does not cause 
any atrophy of the glaad and that, furthermore, uni- 
lateral castration or a diffuse glandular destruction does 
not cause gynecomastia. 

{d) Hyi)erplasia of the mammarj^ gland is also some- 
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times met with without any trauma, or any inflammation 
of the testicle or any stigma of degeneration of the geni- 
talia, or testicular insufl^iciency, in young soldiers. It 
may be unilateral or bilateral. It is found according to 
Puech once in 13,000 cases. The breast presents the 
appearance of those of an adult woman with an areola and 
a well-formed nipple. 

There is nothing so far to prove that this is due to a 
disturbance of the internal secretion of the testis or any 
other gland. 



CHAPTER XIII. 
PLURIGLANDULAR SYNDROMES. 

The glands of internal secretion make up a system, each 
one of them being more or less dependent on the other. 

They are connected with each other by synergy, antago- 
nism or supplement each other, so that the lesion of one 
gland causes modifications in others, 

There are definite proofs of this glandular relationship: 

1. — Experimental.— We know that there is a hyper- 
trophy of the pituitarj' after castration and an atrophy of 
the testicle after the removal of the thyroid. The thyroid 
increases in size after the removal of the ovary. 

2.— Physiological. — The injection of corpus luteum 
causes a marked vaso dilatation of the thyroid, and that 
of the pituitary a vaso constriction (Hallion). 

3. — An-A-tomical. — Autopsies on myxedematous pa- 
tients, or patients with Basedow's disease show lesions of 
several glands; atrophy of tlie genitalia, hypertrophy 
of the pituitary, frequent hj-perplasia of the thymus, an 
increase in volume of the pituitary is the rule in Addison's 
disease, as is testicular or ovarian atrophy in acromegaha. 
In the sjTidromes attributed to one gland, autopsy always 
shows pluriglandular changes. 

Myxedema, Basedow's disease. Acromegalia, do not, 
however, belong to the group of pluriglandular syndrome. 



The term pluriglandular syndrome suggested by Claude 
and Gougerot in 1P07 must be understood in the clin- 
ical sense. These writers have insisted that only the 
clinical examination of the patient, by detecting various 
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morbid disturbances, indicating alterations of several 
glands allows us to make the diagnosis of pluriglandular 
syndrome. The pluriglandular syndromes, says Sourdel, 
are "characterized by the co-existence, at the time the 
patient is examined, of different symptoms which are 
believed to be due to a disturbance in the function of the 
system of the endocrines." The pluriglandular syndromes 
constitute not only an anatomical conception but a 
cUnical conception. 

CLASSIFICATION OF PLURIGLANDULAR SYNDROMES. 

The pluriglandular syndromes are more or less complex 
according to the number of glands aflFected: the order of 
succession and the degree of the lesions. They manifest 
themselves, theoretically at least, by signs of insuflSciency, 
or hyperfunction of several glands in various proportions. 

We know the physiology and the relationship of the 
endocrine glands, but they are still too indefinite to allow 
us to establish a pathogenetic classification of these 
various and multiple pluriglandular associations. An 
anatomical classification would also be unsatisfactory, 
for our histological methods do not allow us to appreciate 
sufficiently the functional conditions of the glands, and 
pathological anatomy does not always confirm the 
glandular lesions suspected during Ufe. 

For this reason the clinical classification is the only one 
which has been attempted up to now and from this point 
of \Tiew we can divide the pluriglandular syndromes into 
three groups. 

FIRST GROUP. 

It is characterized by a primary alteration of one gland 
and a secondary action on several others. In the symp- 
tomatology there is always the predominance of the dis- 
turbance of one gland. The majority of these syndromes 
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have been previously mentioned. We will simply recall 
a few: 

1. — Pluriglandular syndromes with thyroid pke- 
DOjnNANCE. — Basedow's disease with ovarian insuffi- 
ciency and amenorrhea. 

Myxedema with testicular atrophy. 

Myxedema with mammary hj^K^rtrophy, 

2. — Plurigi^ndul.\r Syndromes with Pituitary 
Predominance. — <iigantism n-ith infantilism. Acrom- 
egalia as.sociated with glandular insufficiency (amenorrhea) 
or with sjinptoms of h^perfunction of the adrenals: 
arterial hypertension, and Atheroma (Claude) or hyper- 
plasia of the thyroid and adrenals. (G. Ballet and 
L. Lavastine). 

3.— Plurigl.\ndular S^-ndromes with Ovarian 
Predominance.— The most important are the thyroid 
ovarian syndromes: 

Hj-pertrophy of the thyroid at puberty or dur- 
ing pregnancy. 

Thyroid reaction associated with ovarian insufficiency. 
These symptoms resemble Basedow's disease. In some 
cases it may give all the symptoms of a true Base- 
dow's disease. 

SECOND GROUP. 

This is characterized by the association of two uni- 
glandular syndromes, each of which having its pecul- 
iar characteristics. 

This is the case: 

Exophthalmic goitre, associated with Addison's disease. 

Exophthalmic goitre, associated with acromegalia 
(Murray) or with gigantism (G. Ballet), 

Myxedema, following Basedow's disease. 

Myxedema, associated with acromegalia (Burchard). 
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THIRD GROUP. 

This is characterized by the association of several uni- 
glandular syndromes without any marked predominance 
of any. 

This group has been studied by Claude and Grougerot in 
the case of a man first affected by genital atrophy and loss 
of hair on the pubis and axilla and who in a few years 
showed a progressive asthenia accompanied by arterial 
hypotension, with thickening of the skin and an abnormal 
pigmentation of the skin. Autopsy revealed lesions of 
several glands: thyroid, testicles, adrenals, pituitary; 
thus explaining the pluriglandular symptomatology of the 
patient. In this observation, there was no predominance 
of any one gland. 

ETIOLOGY. 

Pluriglandular syndromes may be the result, more or 
less delayed, of an infection: typhoid, rheumatism, 
scarlet fever, malaria, of alcoholism, of renal or hepatic 
lesions (cirrhosis, biliary, hypertrophy, etc.) of acquired 
or congenital lues and of tuberculosis. 

A certain predisposition of the endocrine system seems 
to be necessary. They are more often met with in men 
with a moderate sexual appetite or women with irregular 
genital functions. 

SYMPTOMATOIX)GY. 

One of the most frequent types is the syndrome of 
pluriglandular insuflSciency of the thyroid, testicle 
and adrenal. 

The condition starts very gradually in individuals, who 
up to then had had a normal activity and good health. 
They become listless, complain of general weakness or 
have genital disturbances: sexual desire decreases and 



finally disappears. At the same time the skin takes on a 
yellowish color and becomes slightly infilLrated. 

Once the syndrome established the patients take on a 
characteristic appearance. They appear like old men. 
The beard has fallen out and only a few hairs, or none at 
all, are left. The hairs do not fall out, but become dry, 
break easily and turn white prematurely. The eyelashes 
and eyebrows sometimes fall out. The skin is wrinkled and 
at the same time tliickened and drj', often pigmented; it 
appears dirty when the pigmentation is slight and diffuse. 

The body shows a certain degree of adiposity ; the skin 
is fine, white and slightly greasy to the touch. The 
.regions normally pigmented are frequently discolored. It 
is not rare to find on the body spots of pruritus, surrounded 
by an area of pigmentation. Often the morphology 
approaches the feminine: hypertrophy of the breasts, 
widening of the hips, infiltration of the pubis with fat. 
Tlie haii-s are missing or rarified in the axilla, on pubis and 
on the limbs. 

The genital organs are atrophied; the penis is decreased 
in size; the testicle the size of a pigeon's egg and soft. 
Sexual desire nearly always disappears. 

From a fmictional point of view the patients complain 
of a marked asthenia: muscular strength is very much 
decreased. They are apathetic or indifferent. Their 
character is irascible. Some cry without tiny particular 
reason; some realize their degeneration and become 
neurasthenic. They are extremely susceptible to the 
cold and even in the summer time still feel frozen. With 
this is associated a decrease in the blood pressure. 

In women the symptoms are comparable. The fem- 
inine shape is lost. The breasts become atrophic; the 
pelvis becomes narrower. The hairs in the pubis and 
axilla fall out, while tlie chin is covered with a fine fuzz. 
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Menstrual disturbances are nearly always present; the 
genital organs regress ; the uterus becomes of the infantile 
type. In other words, in both sexes there is a loss of the 
secondary sexual characteristics and the evolution towards 
a neutral type. 

This is the most frequent type, but there may 
be variations : 

(a) The affection may begin with changes in the 
pigmentation accompanied by vertigo and lassitude. This 
pigmentation is more pronounced than in the preceding 
type, and resembles that of Addison's disease. It differs, 
however, in its location, for it usually affects the non 
pigmented parts. 

(6) In other cases, particularly in women, the symptoms 
of hypothyroidism predominate. FoUowing the cessa- 
tion of the menses appear signs of myxedema: adiposity, 
thickening of the skin, yellowish and puffed faces. As in 
the preceding cases there are disturbances of the growth 
of the hairs; hypotension and asthenia. 

EVOLUTION. 

This condition evolutes very slowly and lasts for a long 
time. There are periods of improvement in summer or 
following organo therapy. They usually die of cachexia, 
showing a progressive asthenia, comparable to Addison's 
disease or following some intercurrent infection, very 
often tuberculosis. 

DIAGNOSIS. 

The interpretation of this thyroid-testicular-adrenal 
syndrome has been very much disputed. According to 
which one of the three glands was most affected, writers 
have described it under different names. 

It has, for instance, been called: abortive myxedema. 
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pseiiclo myxedema, reversible infantilism, feminism with 
testicular atrophy, etc. 

As brought out by H. Claude, these names give an 
incorrect pathogenic interpretation. 

The term infantilism does nut belong to tliis syndrome, 
for infantilism is characterized by an arrest in the general 
development and of the genital organs together with the 
non appearance of the secondary sexual characteristics. 
These patients do not appear hke children; they look older 
than their age, with their wrinkles and their wliite hairs. 
The majority are of normal height. They do not belong 
to either the Lorain or Bris.saud t^-pe of infantilism. 

Myxedema is not the correct word, for these patients 
have not a round face, or infiltrations of the eyelids, or 
mental disturbances or the blood picture of the child. All 
that they have at the most is hypothyroidism. They do 
not either have Addison's disease, for in the latter disease, 
the melanodermia is more generalized and tliis syndrome 
is a peculiar variety of pluriglandular insufficiency. 



other types of plukiglandular syndromes. 

1. — Thyroid Ovarian Insufficiency with Pitu- 
itary Symptoms.— To the symptoms of the preceding 
tjT>e are added those of acromegalia. Renon and his 
pupils, A. Dehile, Monier-Vinard and Geraudel have 
observed similar cases with mild syndromes of 
acromegalia: abnormal growth, prominence of the jaws, 
hyi)ertrophy of the tongue, increase in size of the hands 
and feet, together with headache and decrease in vision. 
All these symptoms are improved by thyroid and 
ovarian organo tlierapy while they are made worse 
by pituitary" medication. 

Thyroid ovarian insufficiency in a case of L. Levi co- 
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existed with a fat dystrophy, associated with polyuria 
and polydypsia. 

2.— A certain number of obscure syndromes are classified 
by certain writers among the pluriglandular syndromes. 
Such are: btilbo-spinal myastheniay improved by ovarian 
pituitaty organo therapy (A. DeUUe, CI. Vincent) . 

SciiERODERMiA associatcd with: 

(a) Melanodermia, due to thyroid ovarian insufficiency. 

(6) Exophthalmic goitre (Raymond). 

(c) Exophthalmic goitre and tetany (Dupre and 
Guillain). 

(d) AcromegaUa. 

(e) Dercum's disease. It is, however, up to now 
impossible to say for sure the exact nature of these 
different associations. 



The conception of pluriglandular syndromes has a 
practical interest : the application of mixed organo therapy 
in their treatment. 

Renon has insisted on the successful results which may 
be obtained by a mixed organo therapy which would fail 
if only one gland was used. 

As an illustration, we will recall the use of thyroid 
ovarian medication in ovarian insufficiencv. In the same 
manner, thyroid and testicular extracts can be used 
in infantilism. It mav be of interest to use the extract of 
one gland, whose inhibitive action is known, on a certain 
hypertrophied gland. It is in this manner that the 
pituitary decreases the thyroid secretions and that pitu- 
itary extract can be associated to the action of 
dethyroided animal serums in the treatment of 
Basedow's disease. 
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CHAPTER XIV. 

THE SYMPATHETIC, CttANIO-PELMC SYSTEM, 
AUTONOMIC SYSTEMS, ENDOCRINE GLANDS. 

Without a clear understanding of the morphology and 
physiology of the sympathetic system, it is absolutely 
impossible to understand its pathologj- and still less its 
clinical manifestations. It is the same in this system as 
in the central nervous system, and we know from experi- 
ence liow impossible it is to study nervous diseases without 
at least a fair knowledge of the anatomy and physiology 
of the nerve centers and their peripheral dependencies. 

But, while as regards the central nervous system, text 
books are nimierous as to its physiology and anatomy, 
when we come to the nervous system of vegetative life 
there is so far no book that is really up to date on this subject. 

Having for sometime now studied this problem, I have 
condensed m one volume,' the facts that are available 
on the subject. This avoids my going into detail into 
certain phases of the subject which are exposed and 
described in this other book, and which, because of their 
length cannot be logically included in this work. 

The plan of this chapter, because of its position in this 
volume, has to be more specifically adapted to the general 
character of the book. 

In the present chapter I have primarily attempted to 
indicate the anatomical and physiological facts, which ai-e 
absolutely necessarj' to the understanding of disturbances 
caused by changes of the sympathetic and associated 
systems, These disturbances are taken up in a foUow- 
ing chapter by Dr. Harvier. I have allowed myself only 

> Le sympatliiqiK ct lea aystenica ossothSs: Mo^aon Eilil. Puris, 1!K0. 
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to indicate the pathological changes wliich are directly 
due to anatomical or physiological facts. My object is to 
simplify this subject in studying it only from an anatom- 
ical and a physiological point of view, trying to describe 
all that is necessary to the understanding of the subject, 
but no more. 

The plan outlined is as follows : 

1. — ^What do We Understand by the Sympathetic 
System? — ^Evolution of the various conceptions and defi- 
nition of the parts. 

2. — ^Anatomical Unity of the Vegetative Nervous 
System. — ^The neuro-organic cell and the vegetative neu- 
ron; the motor organic arc and the modes of transmission 
of the neurons. The sensory vegetative arc. 

3. — ^The Various Parts of the System. — ^The vege- 
tative centres, extra axial vegetative pathways; gangUons 
of the vegetative nerv'ous system. 

4. — ^Anatomical and Physiological Description of 
These Systems. — ^The vegetative nervous systems arising 
from the cerebral trunk; from the spinal column. The 
local visceral systems. Physiological plans of the various 
vegetative systems. 

5. — ^Physio-Pharmacological Opposition of the 
Two Great Vegetative Systems. — Pharmacological 
elect ivity and antagonism. Pharmacology of the nervous 
system of vegetative life; the endocrine glands and the 
pharmacology of vegetative life. 

I. WHAT DO WE MEAN BY THE SYMPATHETIC SYSTEM? 

If we look up in a modem dictionary the definition of the 
sympathetic system we find that under this name have 
been described a bundle of nerv'e filaments and ganghons, 
which correspond fairly closely to the anatomical entity 
that the old anatomists described imder the name of 
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intercostal nerve or Lrisplaiichnic nerve. This means 
that the general anatomical conception of this system 
has not cliauged for the last two centuries. I will even say 
tliat, as the details became better known, the general 
conception became more confused. 

For instance, if we read the book of Jacques Benigae 
Winslow (1743) on "The Anatomical Exposition of the 
Human Body," we see that he describes, not one, but three 
sympathetic nerves: The greater sympathetic, the only 
one which is now found in modem text books, tlie middle 
sympathetic, or vagus, and tlie small sympathetic or the 
modem facial nerve. 

We must remember that the "theory of the sympa- 
thetics," which was very popular at that time, made these 
nerves the anatomical elements necessary to the propaga- 
tion of expressions, and allied conditions. If we look up 
the many examples of the "sympatlietic" that they 
give, we arc struck by the fact that these "sympathetic 
functions" belong nearly all to organic life as we under- 
stand them now. These old anatomists were therefore 
perfectly correct to include, as Winslow did, the vagus 
among the sympathetic nerves. They were perfectly 
right to mention the facial nerve which to a certain 
extent belongs to tliis system, as well as many other 
nerves which they did not suspect. 

Winslow, following Petit, and about the same time 
Johnstone, as well as Lucas, had oriented the problem of 
the morphological and physiological significance of this 
system in an entirely different direction, in tliat they 
considered this system independent, from a physiological 
point of view, of the central nervous system. With 
the masterfulness of a genius, Xavier Bicliat started the 
bases of our present knowledge in his two chief works: 
'"General Anatomy"; "Researches on Life and Death, 
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All which, in his writings, refers to the mechanism of 
organic life could be quoted to-day, as well as a centurj" 
ago, and would give the essential facts of the nervous r^u- 
lation of the organic or vegetative organism. 

Knowing already the ditference between the two pro- 
cesses: vegetative and organic life, Bichat shows that 
the anatomical system of **the gangha" presides on the 
first, while the latter is commanded by the cerebro spinal 
axis and its dependent nerves. This statement is really 
too absolute; nevertheless, it is pretty nearly correct and 
had a certain amount of influence on the subject. 

*'So far all the anatomists have considered the nervous 
system as a uniform system, but one has only to think of 
the various methods of distribution, the texture, the 
various properties and uses of the various branches to see 
that it must be divided into two general systems, essen- 
tially distinct of each other and having for chief centres, 
one, the brain and its dependencies, the other, the gangha. 
The first belongs primarily to animal life. It is the agent 
of transmission to the brain of exterior impressions which 
become sensations and also serves as conductor to the will of 
this organ, which is executed by the voluntary" movements. 
The second, nearly everywhere distributed to the organs 
of digestion, circulation, respiration and secretion depends 
more particularly to the vegetative life, where it has 
a more obscure part than in the preceding. Neither is 
limited strictly to the organ of one or the other life, for 
instance; certain cranial nerves send filaments to glands, 
to involuntary muscles, etc., and the nervous system of 
the ganglia has sometimes filaments in voluntary muscles. 
It is by the general disposition, leaving aside the few 
exceptions, that the division of these two systems is based. 
No parallel is made here to show the difference, for the 
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exposition of each is all that is necessary to convince of 
the difference." 

Certainly the arguments of Bichat, which try to prove 
an animal symmetry and a vegetative symmetry seem 
childish to us, nowadays, since histologj' and embryology 
have shoAvn us that primarily these various textures 
are symmetrical whether belonging to the animal or to the 
vegetative system. But in enumerating the tissues of 
the vegetative system, in order to prove their synimeto", 
Bichat gave a fairly accurate classification of the tissues 
of vegetative life. As regards the general significance of 
these two lives and their mechanism, Bichat leaves verj- 
little to be said. 

"It seems as if the vegetative is the sketch, the canvas 
of the animal, and to complete it, it has been necessary to 
cover this canvas with an apparatus of external organs, 
suitable to establish relatioiLs. From this result two 
distinct animal functions. Some consist of routine 
successions of assimilations and excretions by wlxich 
changes occur in its own body of neighboring molecules 
and the injection of these molecules. By tliis function it 
hves only in itself, by the otlier it exists outside of itself. 
The animal is a dweller of the world and not like the plant 
of the spot where it was born. It feels and sees wliat 
surrounds it, thinks of its sensations, moves voluntarily 
and often can communicate by means of the voice its 
desires, fears, pleasures and son-ows. 

I call vegetative life the functions of the first group, 
because all organic things, vegetable or animal, show it 
to a more or less degree and an organic texture is all 
that is necessary to its function. The various functions 
found in the second group make up animal life, so called 
because it is only to be found in tlie animal kingdom." 



A last point deserves to be brought up. 
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What does Bichat understand by the nervous system 
of vegetative Hfe? 

"No anatomist has ever considered the nervous svstem 
of the gangUa from the point of view under which I will 
present it. This point of view consists in considering 
each ganglion as a centre, independent of the others in its 
action, furnishing and receiving its nerves, as does the 
brain and having nothing in common by anastomosis, 
with other analogous organs, so that there is a remarkable 
difference between the animal and vegetative nervous 
system, in that the first has a single centre in the brain, 
which is reached by all kind of sensations and from which 
arise all kind of impulses, while in the second there are 
a number of centres and therefore as many nervous sys- 
tems as there are gangUa. From the general conception 
which I have given of the gangha, it is evident that this 
nerve, (the greater sympathetic) does not really exist and 
that the continuous structure that is to be found from the 
neck down to the pelvis is really only a series of nerve 
communications, a series of anastomosis sent out by the 
various ganglia and not a nerve starting from the brain 
or the spinal cord. 

"It seems to me that most anatomists have a very 
erroneous idea of this very important nerve. 

"They all represent it as a medullary filament, from the 
head to the sacral region and sending out throughout its 
course branches to the neck, chest and abdomen, following 
in its distribution a course analogous to the spinal nerves 
and arising, according to some, from these nerves, or 
according to others, from the brain. Whatever name it 
be given, be it sympathetic, intercostal, trisplanchnic, 
etc., the way of looking at it is always the same. 

"1 think this view is entirely erroneous and that such a 
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nen'e does not exist and what is taken for a nerve is a 
series of communications between nerve centres. 

"These nen'e centres are the ganglia. Scattered over 
various regions of the body, they have an isolated and 
independent action. Kach is a focus sending out a 
number of branches carrying to certain organs the 
impulses from the focus from which they arise. Among 
these brandies, some go from one ganglion to the other and 
as these branches together look Uke a continuous structure, 
this structure has been considered as one nerve. These 
!)ranches are simply anastomosis and not a ne^^•e in itself. 

"From now on, I will divide my descriptions of the nerves 
into two great systems. One arising from the brain, the 
other from the ganglia. The first has a single centre, 
the other a multitude. 1 will first examine the divisions 
of the central nervous system ; afterwards I will take up the 
system of the ganglia which can be divided into those of 
the neck, head, thorax, abdomen and pelvis. 

"In the head we find the lenticular ganglion, Meckel's 
ganglion, that of tlie sublingual gland, etc. In spite of the 
fact that no communication exists between these centres, 
either among themselves or to the so-called greater 
sympathetic, tlieir description belongs to the latter since 
these communications are only accessories to this system 
of ner\'es. In the neck, the three cervical ganglia and 
sometimes one other, on the side of the tracheal artery; 
in the chest the twelve thoracic; in the abdomen the 
semi lunar and lumbar ganglia, etc. ; in the pelvis the sacral 
ganglia, these are the different centres to which are 
attached a number of branches which have to be examined 
separately as we examine tlie cerebro spinal system. In 
the same manner in the neck and the head, each ganglion 
will be descril)ed, then its branches will be taken up. As 
the ganglia of the chest, the lumbar region and pelvis have 
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a very similar disposition, the description will be more 
general for each region. 

"This way of looking at the nerves by demarking the 
great difference between the great nervous systems, pre- 
sent these systems as they really are in nature. 

"What anatomist has not been struck by the difference 
to be found between the nerves of one or the other. Those 
of the brain are larger, less numerous, whiter, more deiLse in 
their tissue, less liable to changes. In opposition to 
this those of the ganglia are verj*^ loose, numerous, particu- 
larly around the various plexuses, gray in color, soft and 
varying in appearance, except those communicating with 
the cranial nerves and those uniting together these small 

« 

nerve centres. 

"It is e\aderit after these considerations that there does 
not exist a greater sympathetic nerve, and what is described 
under that name is really a number of small ner\^ous 
systems, functioning isolately, but having communi- 
cating branches with each other." 

These are the essential facts of the theoiy of Bichat on 
the system of the ganglia and their application on the 
nerve mechanism of vegetative life. If I have insisted so 
much on these theories, and if I have quoted so extensively 
his original writings, it is that J believe that to-day, as 
well as a century ago, these paragraphs, taken from 
Bichat's masterpiece are still valuable knowledge. To- 
day as in the past, his conception of the greater sympa- 
thetic, barring out a few details, is still what we consider 
nowadays to be the truth. Certainlv details have to be 
corrected, in particular the independence of the two 
systems, animal and vegetative, and we must give back 
to the cerebro spinal system a certain amount of control 
over vegetative life. Certainly we have to add consider- 
ably to reach our modern conception, but these additions 
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COKRECTIONS TO BE ^L\DE ON THE THEORIKS 
OF BICHAT. 



are really more in the physiologj- than in the anatomy of 
the subject. As Blandin says, "It is only fair to say 
that no one has attached so much importance to this idea 
and upheld it with more intelligence." I will add that I 
, consider Bicliat's theories as the basis of the modern con- 
reption of the nervous regulation of vegetative life. Practi- 
cally speaking this conception is found in the writings of 
Bichat — all that is necessarj* is to make a few corrections. 

I Following the guiding idea, that is, the exposition of the 

I historical facts which lead to our present day knowledge 

of the vegetative nervous systems, I will now indicate 

the changes that have been found necessary. 

f Bichat believed in the indei>endence of tlie two systems; 

I in that respect he wns wrong, for while it was a good thing 

I to show tliis independence, more relative than real, we 

must not lose view of the fact that in reality the cerebro 

I spinal system contains both centres of the vegetative and 

animal life and in the same maimer Bichat exaggerated 

the relative autonomy of the ganglionic centres. 

Another point, Bichat is verj' indefinite in the classifi- 
cation of the ganglionic nervous systems which make up 
the sum total of the vegetative nervous system. It is 
necessarj' to say. as did Winslow, that the vagus belongs 
mostly to the vegetative life. 

This said, let us repeat that Bichat's works are to be 
considered more as an outline than a complete description. 
Bichat died young, and in justice's sake we must say that 
his theories stayed and that they were the starting point 
of our modem conceptions. After him we must go to 
Claude Bernard, then to the modern Russian and Knglish 
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schools of physiologj'' to find anything which shows any 
equivalent improvement. 

THE ADDITIONS OF MODERN ANATOMY 
AND PHYSIOLOGY. 

With Claude Bernard, the physiological action of the 
vegetative nerves was made more precise, and the physio- 
logical and biological significance of these systems became 
evident. Claude Bernard showed the action of the sympa- 
thetic in the regulation of the vegetative processes, secre- 
tions, vaso-motors, heat regulating mechanism, etc. 

Finally, English physiologists, Langley and Gaskell in 
particular, after adding to the work of Claude Bernard 
and his successors a number of essential facts, after having 
shown the importance of the electivity of reactions of the 
vegetative system to organic substances, established a 
new theory in which an enlarged vegetative system, more 
definite in its physiopharmacological details is put in 
vahie as to its physiopharmacological antagonism and its 
physiological relation to the glands of internal secretion. 
There are therefore three periods in the study of the 
vegetative system. 

An initial period chiefly morphological, that of Winslow, 
Johnstone and Bichat. 

A physiological period, J. Mueller, Claude Bernard. 

A physiochemical period, the work of the English school. 

The evolution of the theory in time, will be the plan 
followed for the evolution of thought, corrected of errors 
and wrong conceptions, in all things should be considered 
as the best way to expose a plan. 

At the end of this first chapter let us conclude that to 
have a definition of the nervous system of the vegetative 
life, as shown by Bichat and others, we must insist that the 
body contains two distinct systems: An animal life 
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system, cerebro spinal axis, and nerves. A vegetalive 
life system, system of ganglia. 

We must show: That these systems have tiieir centres 
superimposed, in the nervous axis except for a few excep- 
tions and are themselves controlled by higher centres 
which are to be found in the anterior portion of the brain 
in the neighborhooti of the higher psycliic centres; that 
the nerves coming from tlie vegetative axis centres have 
for particularity to be interrupted, in ganglia, outside 
tliese centres; finally that the nerves of tlie vegetative life 
are throughout the organism, distributed in a series of tissues 
which have to do with the upkeep of tlie individual and the 
species. These are the main facts. Let us now see, how 
these systems are planned and how they function. 



II. THE ANATOMICAL VEGETATIVE NERVOUS UNITY. 
Before going into the description of these systems, we 
must analyze the various paits and describe successively, 
the vegetative nerve cell, the vegetative neuron and the 
vegetati^'e arc. 

THE VEGETATIVK NERVE CELL AND THE 
VEGETATIVE NEURONS. 

Do vegetative nerve cells distinguish themselves from 
the neurons of animal life.^ Certainly, for one thing the 
central and ganglionic vegetative cells are slightly ditlerent 
from the nerve cells of animal life and furthermore, the 
axis cylinder of these cells have an entirely different aspect. 

1 don't want to enter here into a histological description 
of the comparative characters of these two tj-pes of 
neurons; all that I will say is that the vegetative fibres are 
of two kinds: 

Amyemnic Fibres without a myelin coat of Remak, or 
gray fibres and vegetative with myelin fibers whose chief 
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characteristic is the extreme smalhiess of their diameter 
as compared to those of the animal system. 

More important from a clinical point of \iew is the 
grouping of the neurons into functional arcs. 

THE FUNCTIONAL VEGETATl\Ti: MOTOR ARC* 

Let us take, if you wish, a motor cell of the vegetative 
central axis, a vegetative motor cell, situated in one of the 
medullary segments or one of the middle or posterior 
lobes. Let us say that this cell is located in the lateral 
portion of the anterior horn (intermedio-lateral tracts). 
From this cell will arise an axone, a vegetative fibre with 
myelin, which reaches the anterior root of a spinal nerve, 
then follows this nerve up to the sympathetic ganglion of 
the lateral chain. Leaving then the mixed nerve and 
following the vegetative fibre, the vegetative ganglion is 
reached. When this is reached — ^in the simplest case — 
this fibre articulates with a vegetative ganglionic cell. 
Tliat is, the nerve endings communicate with the ends 
of the ganglionic cell. From this cell arises a gray ramus, 
which, leaving the ganglion, goes, either towards a visceral 
cavity of the organism, or to the periphery, by following 
again the spinal nerve. In the first case, the visceral 
nerve reaches the vegetative tissues of the viscera; in the 
second case, it unites to the spinal nerve to distribute 
itself to somatic tissues of the periphery', following the 
distribution of the latter; we must note, however, that 
certain of these fibres abandon the spinal nerve and its 
branches, to follow up the spinal nerve, and reach in this 
way the vegetative tissues of the meninges. This done, 
we can now classify these fibres and give them a name. 
First of all let us name the white fibre which joins the 
vegetative central axial cell, with the ganglionic cell. 

* For a better understanding of this paragraph see Figs. 20, 42, 23. 
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This fibre is called tlie prc-gangl ionic or precelluhir fibrt-. 
I myself call it central ganglionic fibre. The name we give 
lo the gray fibre which arises from the ganglionic cell is 
po.tf ganglionic or pml cellular fibre; for my part I prefer 
to call it vegetative gangUonic fibre, and. 1 think that we 
should differentiate the fibres of this last group into 
those that reach the vegetative tissnes of the periphery 
and those that are distributed to the vegetative tissues 




the splanclinic cavities. I have grouped under the 
name of vegetative ganglionic fibres on one side the fibres 
going to the jwriphery or ganglion-somatic fibers and on 
the other the fibres destined to the splanchnic area or 
ganglion -splanchnic fibres. 

This is the most simple motor vegetative functional 
are; this is the t^■pe that is followed always by the ganglion 
— somatic distribution, but there are other modifications 
wliieh are unite*! in various combinations with the central 
ganglionic fibres. 
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ENDING OF THE CENTRAL-GANG UONIC FIBRE. 

What we are about to study now only applies to the 
ganglion-splanchnic distribution. Tliis must be remem- 
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bered, as many fibres do not terminate in the nearest gan- 
glion of the central axis ; many simply go through it to reach 
a more distant ganglion. These last-named ganglia can 
be, according to their distribution, divided into two groups: 
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1. — A group of ganglia situated outside of the lateral 
chain and whicii do not give rise to any ganglion somatic 
fibres. These ganglia are characterized by the fact that 
thoy are located outride the viscera. 

3. — A group of ganglia similar to the former, but which 
are inside the viscera. 

The fii-st group are called splanchnic ganglia, and most of 
these ganglia are located in the median sagital plane of the 
b<xiy. The second group are called intra- visceral ganglia 
or parenchjTnatous ganglia. 

How do the central ganglionic fibres end in these 
ganglia? Certain c-entral-ganglionic fibres travel with 
the ganglion splanchnic fibres, arising from the lateral 
column or lateral vertebral ganglia and with them, reach 
the splanchnic ganglia where they end as did the fibres of 
the first type, by communicating \rith a ganglionic cell, 
from which arises a ganglion-splanchnic fibre. Other 
central ganglionic fibres go further and reach the paren- 
chymatous ganglia, where they communicate with a 
ganglionic cell; from this cell will arise the splanchnic- 
ganglionic neuron. Therefore should we look at the 
central gangUoiiic-fibres and the ganglion-splanchnic 
fibres we see that according to their endings in successive 
ganglia, the fibers which reach these ganglia get longer 
and longer and inversely the ganglion -splanchnic fibers 
are respectively shorter and shorter. 

V.\IUAT10NS or ENDINGS AND COMMISSUREAL FIBRES. 

Proceeding always from the simple to the more complex, 
I will now describe the variations of endings in the dif- 
ferent ganglia of the various successive groups of ganglia, 
then I will describe the commissiireal fiVires which unite 
the ganglia of the lateral vertebral column to each other. 
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I have said that tlie central ganglionic fibre ended: 
e?i block, in a gangUon of one of the groups of ganglia, and 



from this ganglion arises a seeond relay. In reality a 




central ganglionic fibre may, by Uie collaterals wliich 
it gives off, give birth to ganglion-splanclmic fibres, iti 
several ganglia. In this way it may give birth to ganglion- 
splanclmic fibres in successive ganglia of varitjus groups of 
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gaiif^lia and in other cases (in the lateral chain only), a 
single central ganglionic fibre will give birth to successive 
ganglion -splanchnic fibres which will branch out at various 
levels in the lateral chain. In this way, both in length 
and in height, the disi)osition becomes more complicated. 
Furthermore, we must know that in lieigiit, next to 
giving off of successive collaterals, winch after interruption 
«>mmunicale with ganglion -splanchnic fibres, there exists 
also a change of plane en block of the central ganglionic 
fibres. In this way a central ganglionic system gives off 
sometimes ganglion-splanchnic fibres, sometimes ganglion- 
somatic fibres. Fibres, which if looked at as a whole, can 
arise from a lower plane to the original plane of the central 
ganglionic group. There is, therefore, a change of level 
from the top and one from the bottom. We shall see that 
as far as the thoracic and lumbar region is concerned this 
change of level is not due to chance. 

Finally, and this is an important point, there exists in 
the lateral chain commissural fibres which unite the 
various ganglionic centres of the lateral chain. 

Tliis complex structure is found in all superior verte- 
brated animals. Comparative anatomy reveals that the 
inferior vertebrates have a much simpler sympathetic 
system; the lateral chain only exists as Isolated ganglia, 
separated from each other. Furthermore, let us not forget 
that this abnormal disi>osition may also be present in man 
as shown by Blchat and that we have spaces between the 
various portions of the lateral column. 

Here then in general is the disposition' of the motor arc. 
Notice that the motor arc has two neurons: one extra 
axial neuron, the vegetative central ganglionic neuron, and 
the ganglion-splanchnic or ganglion-somatic neuron. 
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THE VEGETATIVE SENSORY ARC. 

Do real vegetative sensory tracts exist, and if so, are 
these anatomically diflferent from the animal sensory 
tracts? If we are guided by physiopathological facts 
of laboratory and clinical observation, we are tempted to 
believe so, for we are in the habit of considering that there 
is a visceral sensation, absolutely different in its responses 
to the excitations of the animal system. Certain anat- 
omists, Dogiel particularly, have even described particular 
anatomical dispositions, which in the spinal ganglion 
assures the connection between the vegetative sensorj^ 
tracts and the animal sensory tracts, and would thus 
explain certain physioclinical manifestations. In reality, 
it is not necessary to have a special anatomical disposition 
to explain the physiological differences between the two 
great types of sensation stimuli; vegetative stimulus, 
unconscious under physiological conditions, and conscious 
animal stimulus. I have in some other* part of this book 
explained the facts which allow us to conclude that: 

1. — Vegetative sensation is subject to the same general 
laws as the various animal sensations. 

2. — ^The differences observed in physiology, and in 
clinical pathologj'' are not due to special anatomical 
dispositions, but are united to the condition of the exci- 
tation from the point of view of its quality. 

3. — ^W^hen all is said, vegetative sensation reacts 
unconsciously to ordinary stimulation. 

4. — ^That in one, as well as in the other great system, an 
ordinary stimulation, as to quality, but extraordinary 
as to quantity, will cause a sensation of pain. 

*The sympathetic and associatc»d systems. 
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THEItE ARE NO PARTICTU^-VR ANATOMICAL SENSORY VEGE- 
TATIVE TRACTS IN THE \'EGETATIVE SYSTEM. THERE 
ARE ONLY DIFFERENT DEGREES OF STIMUL^VTIONS. 

T}d.s explains all tlie physiopathological phenomena of 
vegelalive sensation. We know for instance, and we wiU 
understand why it is that the intestines can be cut without 
pain, while pain will be severe if the intestines are dis- 
tended, pulled or stimulated by a chemical agent, either 
acid or base. 

The explanation is easy. As long as we do not enter 
the field of ordinary stimulation to which the vegetative 
tissue is accustomed, these tissues do not respond, just 
as in life we do not salute somebody we do not know. 

Another example; Let us stimulate a vegetative tissue, 
using one of its usual stimuli, and to use a more concrete 
example, let us say that we stimulate the intestinal mucosa 
with a small quantity of an acid or a base. We will then 
notice, that as long as we stay within the usual limits of 
intensity, the only response will be motor or secretory, 
without any conscious sensation. 

As in the previous case, the exfjlanatioii is easy. As 
long as we stay within the quautity limits of usual stimuli 
only motor or secretory reflects are produced. 

Finally let us again stimulate vegetative tissue witJi a 
strong chemical reagent. On top of the motor and 
secretory reflex we will find that a pain sensation will 
appear; this means that the exaggeration in quantity 
of the stimulus is a jjathological condition, and is the 
cause of the pathological sensation of pain. 

It is not, therefore, necessary to suggest the presence of a 
gastric ulceration to explain pain due to hyperchlorhydria, 
simple hyperacidity is sufficient; the same theory of origin 
of visceral sensation will explain the origin of pain. 




1 

1 



^^^^^872^ 


■ 


ENDOCRINE GLANDS 


m 


1 patien 


s who, for a 


therapeutic 


purpose, abuse of 


alka- 


1 line medication 


s. 








1 Let 


lis come 


)ack to the physioanatomical facts 


We 




^ 






/ i 


M 




^^\ 




/ /-T-^ 




^1 




(v 




''y\\\ 


'— r-. 


B 


I (: 


& 






m 


^B 




•s^ 


1 \ 1 


i^l 


■ V 






^ 


ill 




■ \ 


."'"rr==-- 


1 


/l\ 


III 


£^| 


^^^1 


' \Fv^ 


K 








H 




r;" 




( 


9 


^H 


> 


»\ 


r 


1 <^ 


■ 




"^ 










<s *. 












\ Ifl o 




1^™ 










/ ^"g 




R \ 


V 


\. 






/ 1! 


■ 


[ have just seen 


that 


vegetative 


sensation does not 


need 


', s|wcial 


fibres, u 


tiited to tlie sensory fibres of the cerebro 


spinal 


axis, to ( 


xplain the pecuharities of the sensations 


of the 

1 


ve^etativ 


e lift 


; this does not meau, liowever 


that 

1 



THE SYMPATHETIC SYSTEM 973 

there are no sensorj' vegetative tracts, viscero-sensorj- in 
particular, in other words, afferent vegetative tracts. 
These tracts exist, but they are no different from those 
of the animal system and one is led to conclude, that only 
in a certain measure does the motor stimulant part of the 
nervous system of the vegetative life, distinguish itself 
anatomically from the corresponding part of the system 
of animal life. 

Let us now follow the sensory vegetative fibres. These 
fibres coming from the viscera and vegetative tissues in 
general, reach, after following the general course of the 
motor tracts, the spinal ganglion and from there, divide 
themselves, as do the sensory fibres of the voluntary 
system; that is, there are direct segmentary tracts, tracts 
wliich will comiect with the motor, central vegetative 
cells (this is the road taken by the impulse of the 
unisegnientary vegetative reifex) ; and there are also pluri- 
segmentary tracts as in the voluntarj' system (tracts 
which are the cause of ^'egetative reflexes in different 
planes) and long tracts which reach the sui>erior centres 
of the animal system. 

In this distribution of the pluri-segmentary and long 
tracts, a group of cells of the posterior honi i)iay an 
important part, these are part of the cells of the column of 
Stilling-Clarkc; it is apparently the group of cells which 
play the part of sensorj- distributors, as the neighboring 
cells of this same group play the parts in the territory' of 
animal life. 

With the study of the sensorv tracts of the vegetative 
system and their axis nerve centres, we have completed 
Ihe description of the unit composing the vegetative arc. 
We have analyzed the parts; let us now, following a logical 
sequence, study the tietails of these systems. 
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m. THE COMPONENTS OF THESE SYSTEMS. 

What are the various anatomical and physiological 
components of these systems? 

This is the question which we are now going to study. 

We must in the vegetative, as well as in the other 
system, describe: 

1. — ^Higher centres. 

2. — Spinal centres. 

3. — ^Peripheral nerve fibres and, this Ls particular to the 
vegetative system. 

4. — Ganglia interrupting the motor tracts. 

THE HIGHER CENTRES OF VEGETATIVE UFE. 

As 1 have showTi previously and as it occurs in 
the animal system, these higher centres are located in the 
anterior lobe, which, as we know, is divided into two parts. 

Telencephalus — ^Hemispheres. 

Diencephalus Or thalamencephalus — optic layer. 

It is both in the cerebral hemispheres and in the optic 
laj^ers that we must look for these centres. They are 
superimposed to the animal centres, but their exact 
location is not yet exactly determined. What is certain, 
however, is that, from a physiological point of view, and 
speaking verj' generally, the cortex and the medulla 
contain centres which when stimulated react on the 
vegetative system. From these c*entres arise fibres 
destined to reach the spine and which pass through the 
internal capsule, as do the fibres of the voluntary sj'stem. 
Needless to say, that in the cortex also end the long 
sensory fibres of the vegetative system. From this we 
may conclude that: the higher centres of the anterior 
lobes cont ain both centres of the voluntary and involuntary 
nervous systems. These centres are physiologically 
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and pathologically interdependent and influence eacli 
other. As regards the animal system, the higher vegeta- 
tive centres do not necessarily enter in the various pro- 
cesses, and I will even say, that as far as the vegetative 
system is concerned, the intervention of these centres is 
uncommon. These centres are not indispensable, but 
pathologically they may become prominent and the inter- 
vention of the psychic or psycho motor centres play an 
important part in disturbances of the vegetative life. 

THE SPINAL CENTRES OF THE VEGETATIVE SYSTEM. 

These centres are located in the spinal cord and can be 
divided into two groups. 

1. — ^Motor centres. 2. — ^Sensory centres. 

MOTOR CENTRES. 

These centres are located in the lateral posterior portion 
of the anterior horn of the cord, or its equivalent. Let us 
add, that in certain regions of the axis exist other vegeta- 
tive cell groups, located on the median ventral part of the 
anterior horn, in the neighborhood of the commissure; it is, 
therefore, these two groups of cells that we are going 
to investigate. 

A. CELLULAR GROUPING OF THE CEREBRAL TRUNK. 

Tliese groups are in the cerebral peduncle and in 
the bulb. 

In the cerebral peduncle^ the vegetative nucleus formed 
by the anterior and dorsal nuclei of the oculo motor 
(III cranial), which is located on the floor of the aqueduct 
of Sylvius. It is the pupillary nucleus. 

In the bvlb are found 5 vegetative nuclei ; they are : 

(a) Juxta-pretuberantial nucleus, located in the median 
side of the nucleus of the facial nerve. It is the lacrymal 
nucleus, which I prefer to call lacrymal iniicoiis facial nucleus. 
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(b) Juxta pretuberantial nucleus locfited dorsally to the 
preceding one. It is the su[)erior salivary nucleus. 

(c) The superior bulbar nucleus, located in the neigh- 
borhood of the motor nucleus of the glossopharj-ngeal 
(IX cranial nerve); this is the inferior salivary nucleus. 

id) Middle bulbar nucleus, located between the motor 
nucleus of the vagus and its sensory nucleus (solitary 
nucleus). This is the dorml miclcus of the vagus or 
regdalim motor nucleus of the vagus; to the vegetative 
nucleus of the vagus we must also add : 

(f) The vegetative bulbar nucleus of the XI cranial 
nerve, and its medullary vegetative nucleus, for this 
nucleus brings to the vagus vegetative fibres. Finally, 
we must describe : 

(/) A vegetative bulbar nucleus, pmbably of the hypo- 
glossal (XII cranial) : 

It is believed by some that there exist also one or more 
vegetative nuclei annexed to the V nerve. In reality, 
in spite of the fact that this is not settled, it probably is 
not so; for we shall see that the vegetative fibres which 
follow the V, only follow it part of the way and cannot be 
attached to the nerve, as was the case of the preceding 
vegetative nucleus. 



B. CELLU1~\R GHOUPING IN THE 8PINB. 

We must study separately: the cellular groups derived 
from the intermediate lateral part of the anterior horn and 
the groups derived from the medial ventral part of tliis 
same horn. 

(o) Groups derived from the intermediate lateral zone. 

They are found in three parts of the cord. 

Cervical region (from the 1 to the IV segment inclusive). 

Thoracic- lumbar region (from the I dorsal segment 
inclusive to the III, or IV lumbar segment). 
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Sacro coccygeal region (Below the II sacral segment). 

They, therefore, form a column divided into three 
segments. 

Cervical segment. 

Thoracic-lumbar segment. 

Sacral coccygeal segment. 

Between these three segments are two interrupted zones 
located between the IV cervical segment, and I dorsal 
segment and between the III — IV lumbar segment, and 
II sacral segment. 

We notice that these zones of interruption correspond 
to the root of the limbs, and that the intermediary seg- 
ments correspond to the intermediary zones, above and 
below these roots. These facts are extremely important; 
this distribution of the nerve roots shows that in the roots 
which correspond to the nerve distribution of the limbs, 
there is, so to speak, no participation to the enervation of 
the trunk. There is, therefore, no question that these 
roots do not participate in the vegetative visceral ener- 
vation and we understand how these vegetative spinal 
groups become so small that they nearly disappear in 
these regions. 

(6) Groups derived from the medial ventral mar- 
ginal zone. 

They form, as far as our present knowledge goes, a 
column starting below the IV lumbar segment. 

SENSORY CENTRES. 

I have shown that certain of the nuclei (dorsal) of 
Stilling-Clarke play a part in the distribution of sensory 
tracts arising from organic tissues. It is in the anterior 
portion of the dorsal or internal part of the posterior horn 
that we must look for the nuclei of the vegetative system. 
From the point of \'iew of their disposition in height, we 
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can say that these nuclei form a continuous column located 
between the VII — \1II cervical segment, above, and the 
I — II lumbar segment below. Above and below, they do 
not form a column, but leave indications of one in the 
shape of acaUered cells oj Sterling Clarke. 

THE PEKIPHEHAL NEBVE FIBRES OF THE VEGE- 
TATIVE SYSTEM. 

We have seen, when we studied the various elements of 
the vegetative motor arc, that among these elements, 
there was a white central ganglionic fibre, whose vegeta- 
tive cell was intra -axial, and whose axion united the central 
axial cell with the extra axial ganglionic cell. Further- 
more, we have seen that in thecerebro spinal axis, there 
exist vegetative cellular groups, divided into several 
nuclei in the spinal column, more or less regularly placed 
in a column. We can now trace the bond of union be- 
tween these two parts and say that the nuclei and columns 
correspond to the groups of cells which originate the 
central ganglionic fibres. As a sequel to this tlie vege- 
tative central ganglionic fibres emerge from the spinal axis 
by segmentary nerves which on the whole correspond to i/ie 
topographic segmentation of the rcgetative cellular grouping. 

This is why in the cerebral part, we see arising from tlie 
various vegetative motor nuclei, vegetative fibres which, 
to reach the tissues they supply, follow the course of 
certain nerves which arise from this part of the nervous 
axis. From the pupillary nucleus arise vegetative fibres 
which traveHvith the III cranial nerve; from the lacrymal 
mucus-facial nucleus, fibres annexed to the VII; from the 
superior salivary nucleus, fillers armexed to the inter- 
mediate nerve of Wrisberg: from tlie inferior sali\'ary 
nucleus, fibres annexed to the IX cranial nerve (glosso- 
pharyngeal) ; from the nucleus of the vagus, the greater 
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part of the fibres constituting this nerve (Xth); from 
the nuclei of the musculo spinal, fibres which go 
with the preceding nerve; finally from the organic nucleus 
of the hypoglossus, arise fibres which follow this nerve 
(XTI cranial). 

In the cervical region, the vegetative column, gives 
birth to fibres which follow the course of the musculo 
spinal fibres which we have just said, reach the vagus. 

In the thoracic and lumbar region the organic column 
gives birth to fibres which go out in segments with the 
mixed spinal nerves arising between the I dorsal and III 
lumbar. These vegetative fibres are the white rami 
communicantes of the sympathetic and do not exist in any 
other region. 

In the sacral region a certain amount of vagueness exists 
as to the exact part played by the two columns: the 
median ventral column and the intermediate lateral 
column. One fact, however, is definite and that is that 
some sacral segments, chiefly those of the II, III, IV 
segments, give birth to vegetative fibres which constitute 
the erector plexus (it is best because of its very general 
functions to call it the vegetative pelvic plexus). Outside 
of this fact, what is the relative importance of the median 
ventral column and the intermediate lateral column in the 
constitution of the pelvic plexus? Logically, we are led to 
believe that the intermedio lateral column gives to the 
pelvic plexus analogous fibres to those which they give 
off at the cervical portion and which are incorporated with 
the vagus; fibres which in the lumbar and thoracic part, 
reach both the lateral ganglia and those further located. 
Such are the anatomical facts. From a physiological point 
of ^^ew, we shall soon see that the vegetative fibres issued 
from the intermediate lateral column in the cersacal, and 
the thoracic and lumbar region have different functions. 
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sometimes antagonistic to those vegetative fibres which 
follow the course of the cranial nerves. We, furtliermore, 
will see that the peK-ic plexus, in a great many ways, has 
physiological properties very similar to the vegetative 
cranial nerves, but tliat it also possesses a series of func- 
tions similar to the lumbar and thoracic sympathetic. 
\\'e are, therefore, tempted to reach the following con- 
clusions: The median ventral column probably gives to 
the pelvic plexus fibres which resemble tlie vegetative 
fibres of the cranial nerves,* the intermediate lateral 
column probably gives to this same plexus fibres which 
physiologically resemble the thoracic and lumbar sympa- 
thetics. This is only a theory and needs to be proved by 
morphological and physiological facts. From a clinical 
point of view, however, it is not necessary to understand 
the respective part played by these two columns. 
We have now to study tiie vegetative ganglia. 

THE GANOUA OP THE VEGETATIVE NERVOUS SYSTEM. 

The ganglia have for a long time been considered as the 
chief anatomical characteristic of the vegetative nervous 
system. If we leave out the spinal ganglia and their 
equivalents in the cranial nerves {Gasserian gangUon of 
the V, geniculated ganglion of the \T1, jugular and plexi- 
form of the X, ganglia of Andersch and Ehrenritti^r of the 
IX, ganglia of Corti. of Boettchcr of the VIII). This 
conception is perfectly true, but we must not consider 
that the sympathetic system and the vegetative nervous 
system are the same. 

When we studied the vegetative arc, we saw that the 
ganglia were arranged, some as a series of beads (lateral 
vertebral chain), the others irregularly disposed behind 
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the viscera (splanchnic ganglia), finally others were 
located in the viscera themselves (parenchymatous ganglia). 

Keeping this fact in mind, as we study the ganglia of 
the vegetative nervous system, we will bring back this 
classification to the general topography of the fibres 
arising from the cerebro spinal axis. 

Let us classify first the ganglia of the lateral chain, 
that is to say, the gangUa located on' either side of 
the cord and united to each other by nerve fibres, from the 
superior cervical ganglion (I, LE cervical vertebra), to 
the coccygeal ganglion (coccyx) . All these ganglia, depend 
on fibres arising from the vegetative thoracic-lumbar 
medullary column. In these ganglia we find two different 
groups. One which controls the vegetative ganglion- 
somatic fibres, one which controls the ganglion-splanchnic 
fibres. Each gangUon of the lateral chain is, therefore, 
composed of a somatic and a splanchnic part. 

As regards the cranial nerves of the vegetative system, 
which include all ganglia outside of the spinal ganglia 
arising from the spinal nerves, we must differentiate 
between true gangUa (the centre of a ganglionic cell, 
interruption of an arc) and ganghoniform masses (crossing 
or knot of fibres). Only the true ganglia are going to be 
studied, as the ganghoniform masses are really only 
anatomical peculiarities. In the head, the vegetative 
ganglia up to now hg-ve always been connected with the 
sympathetic. This is not correct, if, as so often is the 
case in text books on anatomy, we fail to recognize a 
vegetative system, of which the sympathetic is only one 
of the parts. The vegetative cranial ganglia are as many 
different elements belonging to different vegetative sys- 
tems. These ganglia are : The ophthalmic gangUon, the 
sphenopalatin ganglion or of Meckel, the optic ganglion or 
of Arnold, the submaxillary, maxillary or lingual, which 
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seems to be related to the incoiislant sublingual ganglion 
described by Blandin; finally, the ganglion of Langley. 

All tJiese ganglia belonging to the cranial portion of the 
vegetative system are groiipeti in the following manner: 
The ophthalmic ganglion is connected to the vegetative 
system of the oculo motor; the spheno-palatin ganghon to 
the vegetative system of the facial; the maxillary ganglion 
and the ganglion of Langley to the vegetative system of the 
intermediary' nerve of AVrisberg; the optic ganglion to 
the vegetative system of the glosso-phar^'ngeal. 

Outside of these ganglion, there are only ganglioniform 
masses without any physiological interest, and further- 
more, contrary' to what is generally believed, they have 
only unapparent connections with the thoracic lumbar 
sympathetic ; in other words, the sympathetic fibres do not 
stop in the vegetative cranial ganglia; tliey simply go 
through them, as opposed to the cranial vegetative fibres 
which do stop. These facts result from the experimental 
work done by English phj'siologists on nicotine. 

As for the splanchnic ganglia of the thorax, abdomen 
and pelvis, cardiac ganglionic plexus of Wrisberg; solar 
plexus (semi lunar, superior mesenteric and renal ganglia): 
inferior mesenteric plexus (inferior mesenteric and hypo- 
gastric ganglia), they do not belong as a whole to one 
vegetative system, but anatomy and physiology show us 
thai they are more or less connected with the vegetative 
tracts arising from the spinal axis. 

Anatomically the sympathetic thoracic, the vagus and 
finally the peK'ic give off fibres to these ganglia. This 
means that these ganglia are physiologically connected 
with the various vegetative systems. To be more precise, 
now that we know the value of these vegetative ganglia, 
is there an interruption of the fibres of these various 
systems in the ganghonic cells of these ganglionic plexuses? 
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This question can be answered, but each ganglionic 
plexus must be examined separately. 

As far as the cardiac ganglionic plexus is concerned, the 
fibres arising from the thoracic and lumbar region of 
the vegetative centres, only go through the ganglia without 
stopping. All tlie fibres which end there come from the vagus. 
The ganglion of Wrisberg must therefore, physiologically 
belong to the vagus and not to the sympathetic. 

As regards the solar plexus, it seems here to be the 
reverse and that it belongs e^ntirely to the sympathetic, 
the vagus goes through it without stopping. It must, 
therefore, be considered as part of the sympathetic. 

Finally, as regards the inferior mesenteric plexus and its 
dependency the hypogastric plexus, they are chiefly part 
of the sympathetic system. At best the pelvic plexus has 
a few endings in certain visceral ganglia which depend on 
the hypogastric plexus. 

We have now to classify the visceral or parenchymatous 
gangUa. These ganglia are found located against, or in 
the walls of the viscera; lung, digestive tube, heart, 
urinary system, genital system, even possibly in the wall 
of the blood vessels. 

They are much more difficult to classify than the pre- 
ceding ones. It seems, as do the splanchnic ganglia, 
that they are not composed of one type. It appears as if 
there were: 

1. — Ganglia belonging to and depending on the vege- 
tative nerve axis. 

2. — Ganglia, physiologically autonomous, which could 
be affected and commanded by the fibres coming from the 
nerve axis, but for a certain length of time, these systems 
can function alone. 

In the first group we must include certain ganglia of the 
broncho-pulmonary system, of the gastro intestinal tract, 
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of the genito urinary apparatus, which are imder the 
dependence of the vagus and the peMc plexus.' 

In the second group we have the autonomous systems 
of the heart, gastro intestmal tract, and urinary tract, 
which are constituted of parenchymatous ganglia and 
autonomous cells not grouped in gangUa. 

Among the parenchymatous ganglia and the intra 
visceral nerve cells there exist (outside of the sensory cells) : 

1. — GangUonic or cellular groups which depend on the 
greater systems and which practically cannot get along 
without them ; these are the long arc motor systems. 

2. — Ganglionic and cellular groups relatively indepen- 
dent of the vegetative system of the nerve axis, which can 
be influenced by them, but can function independently 
from them. These are the short reflex arcs which keep 
up life in an organic segment when separated from all 
central connection, as long as chemical media is adequate. 

To complete the study of the components of the vegeta- 
tive system, we must also describe the glandular element, 
the glands of internal secretion, which, by their harmonies 
help to regulate the vegetative system. This question 
will be stated ultimately. 

IV. ANATOMICAL AND PHYSIOLOGICAL DESCRIPTION 

OF THE VARIOUS SYSTEMS. 

We have just seen that among the various elements of 
the vegetative nervous system we must distinguish : 

1. — Higher centres; 

2. — Spinal centres; 

3. — ^A peripheral system composed of fibres and ganglia. 

Finally, we have also seen that in the last-named group 
there were: 

' These two nerve elements, the va^is and the pehnc plexus, both have their gangiU 
as near as possible to the visc-era, in this way differing from the sympathetic. 
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(a) A certain number of elements, physiologically 
dependent on the spinal centres; 

(6) A certain nnmber of elements, partially independent 
of the spinal centres, real autonomous centres. We must 
now study the grouping of the various components into 
systems. Here anatomy is no longer of much help and we 
must depend mostly upon physiologj'. For this reason 
we are going to study jointly from a morphological and 
physiological point of view each of the vegetative nerve 
tracts. In studying these, we shall proceed from top to 
bottom of the nerve axis, that is, from the cerebral peduncle 
to the end of the spinal column. 

I. VEGETATIVE SYSTEM ARISING FROM THE 
CEREBRAL PORTION. 

We remember that at the level of the cerebral peduncle, 
we find a series of vegetative nuclei which are divided in 
the following manner: 

In the cerebral peduncle a nucleus (pupillary) annexed 
to the III cranial nerve. 

In the bulb, 6 nuclei, the first {lacrymal mucous-facial) 
annexed to the facial, the second (superior salivary) an- 
nexed to the intermediate, the tliird (inferior salivary) 
annexed to the glosso phar>-ngeal, the fourth (vagus) ant! 
the fifth (spinal) annexed to the vagus, the sixth (vaso 
motor) annexed to the hypoglossal. 
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The vegetative fibres arising from the pupillary nucleus 
travel with the fibres of the III cranial up the ophthalmic 
ganglion; they then abandon the oculo-motor and enter 
the ganglion where they terminate and communicate 
with the ganglionic cells. These ganglionic cells give 
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birth to fibres which travel by way of the short ciliary 
nerves, to end in the eyeball. 

1. — ^The sphincter muscle of the iris (closure, myoses). 

2. — ^The ciUary muscle (accommodation, by action upon 
the crystaline lens) 

Such is the vegetative motor arc annexed to the oculo- 
motor. The axial centre is the pupillary nucleus, the 
central ganglionic fibres, the vegetative fibres contained in 
the III, then the fibres of the short root of the ciliary 
ganghon ; the ganglionic centre is in the ciUary or ophthal- 
mic ganglion from which arise the ganglion organic fibres, 
which, by way of the short cihary nerves, reach the 
vegetative fibres of the eye. 

The sensory arc is represented here by the sensory tract 
of the optic nerve, but I will not go into detail of the com- 
plete reflex arc; diagram 26 explains this sufliciently; it 
also explains the phenomenon of Wernicke, that is, absence 
of the pupillary reflex when the rays of Hght strike the 
blind half of a hemianopsic eye, phenomenon which is 
symptomatic of lesions of the optic tract and one of the 
differential points between these and central lesions. 

B. PHYSIOLOGY OF THE VEGETATIVE SYSTEM ANNEXED 
TO THE VII CRANIAL NERVES.® 

These vegetative fibres, arising from the lacrymal- 
mucous-f acial nucleus follow the course of the VII nerve as 
far as the geniculated ganglion; then, leaving this nerve, 
follow one of its branches, the great superficial petrosal 
nerve, then with the vidian nerve, reach the spheno- 
palatin ganglion, where they end and communicate w4th 
ganglionic cells from which fibres arise which follow the 
various branches of the superior maxillary branches of 
the trifacial and controls the secretion of : 

^ In order to better understand this paragraph and the following see Figs. 25 and 29 
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1. — ^Lacrymal glands. 

2. — ^Mucous glands of the nose and the pharyngeal region 
in the neighborhood of the nose. 

The motor v^etative arc is, therefore, constituted by 
a central nucleus, the lacr^nnal mucous-facial nucleus, from 
which a central gangUonic neuron arises (which follows 
successively the course of the facial, greater superficial 
petrosal, \ndian) ; a ganglionic nucleus (the spheno-palatin 
nucleus), from there arises a ganglion-organic neuron, 
which by a series of branches of the superior maxillan' 
reaches its various endings. 

The aflPerent sensory arc is represented by the sensory 
part of the trigeminal. 

C. PHYSIOLOGY OF THE VEGETATIVE SYSTEM ANNEXED TO THE VII. 

The central nucleus is the superior salivary from which 
arise the vegetative fibres which, by the intermediary 
nerve of Wrisberg, the corda tympani, the lingual of the 
trigeminal, reach to the sub-maxillary or maxillary gang- 
lion which they penetrate. Some fibres end in the ganglion 
and communicate with the ganglionic fibres, others simply 
go through it and reach a microscopic ganglion, the 
ganglion of Langley where they end and anastomose with 
the ganglionic cells. From the ganglionic cells of the 
ganglion arise ganglion-organic fibres which reach the sub- 
lingual gland ; from the cells of the ganglon of Langley also 
arise ganglion-organic fibres, which reach the submaxillary 
gland.^ These ganglion-organic fibres control the secretions 
of the sub-maxillary and sub-lingual glands. 

The motor arc is, therefore, as follows : central ganglionic 
neuron from the superior salivary nucleus to the maxillary 
and Langley ganglia, passing by way of the intermediary 
nerve of Wrisberg, the corda tympani, the lingual, the two 

^ This is u pliyijiuK)gical fact. 
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roots of the maxillary ganglion; ganglion-organic neuron 
— ^from the cells of the two ganglia to the glandular tissue. 
The sensory arc is represented by the inferior maxillary, 
the trigeminal, the sensory roots of the intermediary 
nerve of Wrisberg. 

D. PHYBIOLOGY OF THE VEGETATIVE SYSTEM ANNEXED 

TO THE IX CRANIAL. 

The vegetative fibres arising from the inferior saUvary 
nucleus travel with the fibres of the IX in that part of the 
nerve between the central axis and the ganglion of Andersch. 

Here the fibres follow one of the branches of the IX, 
the nerve of Jacobson and finally reach the optic gang- 
lion, or ganglion of Arnold where they end and anasto- 
mose with the ganglionic cells. From these cells arise new 
neurons which follow the auriculo-temporal nerve and 
reach the parotid gland. These fibres control the secre- 
tions of these glands. 

The motor arc is therefore as follows: central gangli- 
onic neuron — ^from the inferior salivary nucleus to the 
optic ganghon passing by the IX nerve, Jacobson's 
nerve, the deep petrosal nerve, ganglion-organic neuron — 
from the optic ganghon to the gland, passing by way of the 
auriculo-temporal. 

The sensory arc is represented by the sensory part of 
the trigeminal and by the sensory tracts of the glosso 
pharyngeal and the intermediary nerve. 

E. PHYSIOLOGY OF THE VEGETATIVE SYSTEM ANNEXED TO THE 

X CRANIAL (vegetative VAGUS) 

If we leave out a small area which is related to motor 
life of the voluntary system (pharynx, soft palate and 
larynx), we must consider the vagus as the chief nerve of 
the vegetative system. This nerve controls the excito- 
motor stimulation for: 1. — ^The gastro intestinal tract 
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from the oesophagus to the beginning of the large intes- 
tines. 2. — ^All the vegetative fibres of the respiratory 
system. 3. — ^The exeitory secretory stimulation of the 
glands annexed to the gastro intestinal tract. 4. — That of 
the glands annexed to the digestive tube. 5. — ^That 
of the glands of the respiratory tract. 6. — ^Inhibits the 
cardiac contractions. 

The importance of the vagus in the vegetative life is, 
therefore, considerable. The vegetative fibres of this 
nerve come: 

1 . — ^From the dorsal nucleus of the vagus ; 

2. — ^From the bulbar and medullary nuclei of the IXth. 
These fibres constitute the greater part of the vegetative 
fibres. We must add, however, that certain fibres, 
belonging really to the thoracic-lumbar portion of the 
vegetative system, join the vagus by means of the anas- 
tomosis of this nerve with the gangha of the true sympa- 
thetic system. 

From the central vegetative nuclei arise particularly 
long central ganglionic fibres, which reach the ganglia in 
the neighborhood of the organs, for instance, the gang- 
lionic plexus of Wrisberg or numerous parenchymatous 
ganglia of the gastro intestinal tract. There these fibres 
end and communicate with the ganglionic cells from which 
the ganglion-splanchnic fibres arise, which reach the 
vegetative tissues. These fibres are short. 

The motor arc is, therefore, as follows: — ^Long central 
ganglionic fibres, short ganglion — organic fibres. The 
sensory arc consists of the sensory fibers of the vagus. 

F. PHYSIOLOGY OF THE VEGETATIVE SYSTEM ANNEXED 

TO THE XIl CIL\NIAL. 

This is made up of vaso-motor fibres which are distrib- 
uted to the blood vessels of the tongue and really belong 
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from a physiological point of view to the tlioracic 
hinibar system. 

II, VEGETATI\'E SYSTEM ARISIN'G FROM THE CORD.* 

From the point of view of ^■egetative centres, we must 
di\-ide the cord into three regions which correspond to 
three sets of vegetative fibres. 

1. — The part superior to the cervical cord (above the IV 
cervical segment). 

3. — The portion of the cord found between the two 
following limits: 

(a) Superior limit, I or II dorsal segment. 

(b) Inferior limit, the III or IV lumbar segment. 

This region is called the thoracic-lumbar region of the 
vegetative nervous system or true sympathetic system. 

3.— The portion of the cord below the V lumbar seg- 
ment; this is tlie sacral portion or pelvic segment of the 
vegetative system. 

We shall now study each of these segments individually. 

A. MEDrLL.\RY CERVICAL VEGETATIVE PORTION. 

The vegetative fibres which arise from tliis area, go up 
towards the head by means of the medullary root of the 
spinal nerve and with this nerve reach the vagus." 

B. THORACIC-LUMBAR MEDULLARY PORTION. 

From the vegetative colimm, formed by the superpo- 
sition of the intermcdiar lateral nuclei of the anterior horn 
of the meduilar>' segments, arise vegetative fibres which 
follow, first, the anterior roots, tlien the white rami com- 
municant, and finally reacli the sympathetic ganglia of 
the lateral cliain. We have seen how, in the simplest 
case, these fibres end and communicate with one or more 

•See Figs. 83 ami 27. 

* We have already studied these with the vagus, 
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ganglionic cells, which cells give rise to ganglion-organic 
axions made up of gray fibres. Some of these axions go 
to the periphery (ganglion-somatic fibres) joining by 
means of the gray rami communicantes the spinal ner\'e, 
while others reach the viscera by means of the splanchnic 
vegetative nerves ganglion-splanchnic fibres. 

We have also studied the various ways the central 
ganglionic fibres end, the origin and ending of the ganglion- 
splanchnic fibres ; finally, we have studied the commissural 
fibres. It is, therefore, easy for us to conclude that the 
tlioracic-lumbar part of the vegetative system, tlie real sympa- 
tlietic is made up of: 

1. — ^A central motor, medullary part, the vegetative 
intermediolateral column, included between the I, II 
dorsal segment and the III, IV lumbar. 

2. — Central ganglionic fibres which by means of the 
white rami communicantes of the nerves corresponding to 
these segments, reach a ganghon belonging to one of the 
three rows of ganglia (vertebral row, visceral row, paren- 
chymatous row). 

3. — Ganglion-organic fibres, somatic or visceral, which 
arise : 

(a) From the ganglia of the lateral chain for the somatic 
distribution ; 

(6) From any one of the three rows for the splanchnic 
distribution. 

The diagrams attached to this book explain this far 
better than any long description: 

(a) The general disposition of the thoracic-lumbar or 
sympathelic part of the vegetative system; 

(6) The topographical distribution of the nerves of 
this system ; 

(c) The relationship of these endings with their medul- 
larj' origin. 
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PHYSIOLOGY OF THE THORACIC-LUMBAR, OR TRUE 
SYMPATHETIC PART OF THE SYSTEM. 

The functions of this part are more general than that 
of the rest of the vegetative system. The sympathetic 
controls: 1. — The smooth muscles of the blood vessels; 
2. — The smooth muscles of the skin; 3. — ^The secretion 
of the sudorific glands; 4. — ^The smooth muscles sphinc- 
ters of the gastro-intestinal tract from the stomach to the 
rectum; 5. — ^The muscles of the ureter, vesical trigone 

and sphincter of the urethra; 6. — ^The smooth muscles 
of the genital organs in the two sexes, and the retractor 

penis; 7. — ^In the occular region the irido-dilator and the 

muscle of Mueller. 

Furthermore, we must add to the functions of the true 
sympathetic : acceleration of the heart, shortening of the 
cardiac systole. From the point of view of general metab- 
olism there are many changes, the most simple being 
glycosuria and one of the most complicated the regulation 
of body heat; finally, we must not forget the inhibitory 
phenomena of the contraction of muscle, which counter- 
balances the excito-motor innervation of the cranio p)elvic 
system of the v^agus and pelvic plexus. 

This enumeration of the various functions of the 
sympathetic would be of very little use if we did not go 
more fully into details. 

As regards the vaso-motor system, there is nothing very 
particular to say ; but as regards the gastro intestinal tract, 
leaving aside temporarily the inhibition to contraction, 
there are certain interesting facts in so far as the innerva- 
tion of the smooth muscle sphincters are concerned. 

We know that the true sympathetic gives to a certain 
part of the gastro-intestinal tract an innervation antago- 
nistic to that of the vagus, but it is perfectly evident that 
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the nervous control of the true sympathetic is much more 
restricted than that exerted by the vagus and the pel- 
vic plexus. 

The English have shown that the true sympathetic 
controls all the sphincters of the large intestines, all those 
of the small intestines and some of those of the stomach." 
In these regions this system gives off excito-motor impulses 
to the sphincters and inhibitorj' impulses to the rest of 
the tube. 

As regards the part played by the true sympathetic in 
the upper portion of the gastro intestinal tract (cardiac, 
esophageal) tliis has not as yet been elucidated. We can, 
however, infer until further proof that: flie superior limit 
of control of the true sj/mpalhetic parses by the atoimwh. 

In spile of its importance tliis <-|uestion has not yet been 
settled. Cannon has thro\vn some light on the subject. He 
showed that the stomach is made upof two distinct portions ; 
the cardiac portion is a passive cavity for the reception 
of food, and the pyloric portion which is the active 
portion of the stomach, the one that generates the peris- 
taltic movements which cause the food to be propelled 
into the intestines. 

Cannon furthermore has shown that the limit of the two 
portions of the stomach is at the level of the gastric car- 
diac notch (since the movements of the stomach begin 
exactly at that point). 

Finally, Cannon has demontrated, and so have other 
physiologists, that the excito-motor, as well as the inhibi- 
tory ener\-ation of the cardiac portion of the stomach and 
its sphincter is controlled by the vagus and the vagus alone; 
while the pyloric portion is enervated both by the true 

" In rrijanlN to Ihc pylorua thcw i» n ilouble pncrvalion, but the part playpi! by the 
sympAthFlic stimulnlion nuinot be clcnied, if wc unly conaiUer the direct ph.i'slologjcitl 
<Atct and kpFp in nund the JomJ mechuniara. 
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sympathetic and the vagus. The exact anatomical limit of 
the true sympathetic control of the stomach corresponds 
to the cardiac notch. 

As regards the control of the sphincters of the bladder 
and of the urethra it is easy to understand, if we remember 
that the bladder and the urethra come from the vesico 
urethral portion of the urogenital sinus, itself part of the 
cloaca, which is made of a portion of the terminal intes- 
tines. We also know that the cloaca, in the process of 
evolution, divides itself into an intestinal part (coprodeum) 
and a urinary part (urodeum). The bladder and urethra 
on one side, the colon and anus on the other are, therefore, 
parallel derivatives of the same origin and it is only 
natural that the enervation of these two systems should 
be the same. 

As far as the large intestine is concerned, we know that 
from the excito-motor point of view it is enervated by the 
pelvic plexus and the excito motor enervation of the smooth 
muscle sphincter is controlled by the true sympathetic; 
it is, therefore, natural that the sphincters of the bladder 
and uretlira should be stimulated by the true sympathetic 
and the rest of the musculature by the pelvic plexus. 

As regards the urethra and the genital organs, the 
sympathetic enervation has an entirely different cause 
which is easily understood if we know that this system 
controls the smooth muscle fibres of the system derived 
from the canals of WolflF and MuUer. 

There are two other important points to take into 
consideration, namely, the effect of the stimulation of the 
sympathetic on metabolism and the phenomenon of inhi- 
bition on the active contraction of certain smooth muscles 
due to stimulation by the vagus or pelvic plexus. 

As far as stimulation of the sympathetic on metabolism 
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is concenied, it is not necessarj' to invoke the direct action 
of this system on cellular elements. 
f We know that the true sympathetic acts upon the vaso- 
motor system and also that it plays a part on the 
j production and liberation of hormones. Two different 
hj'potheses can, therefore, be brought forward as regards 
I tile action of the true sympatlietic on metabolism. It is 
IX)ssibIe that circulatory changes occur within organs 
which cause changes in the glandular functions of the 
I' cells. This probably explains certain of the phenomena, 
but not all. We must, therefore, in order to explain these 
refer to tlie action of the hormones, by their direct and 
indirect action on the glands of internal secretion. 

As rcfjards the phenomenon of inhil>ition produced by 
stimulation of sympathetic fibres, here again circulatory 
changes play a part and we must not forget, tliat according 
to the latest findings, the mechanism of inhibition does 
not necessitate inhibitory fibres. These phenomena can 
be entirely due to changes in the contact of the nerve and 
the tissue and which may occur in any stimulating fibre, 
providing the articular membrane of the neuron is in a 
proper physicochemicai condition. 

If we, therefore, look at the enervation of the true 
sympathetic as a whole we see that it is primarily vascular 
(smooth muscles of the blood vessels) and dermic {smooth 
muscles of the skin glands). In a rather ingenious hypoth- 
esis, wliich, however, must be studied and confirmed, 
Gaskell considers the digestive sphincters as a supple- 
mentary covering of the gastro intestinal tract, which has 
nearly disappeared and which left only remains in the 
shape of the sphincters. This tunic, according to Gaskell, 
is also dermal in origin," and this is why he calls the true 
sympathetic the vaso-demial system, believing, as does 
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Keith and others, that the segmentary canals from which 
are derived the canals of WolflF and Muller are of epiblastic 
origin and not mesoblastic, as generally admitted. 

There is, however, in all this a certain amount of 
imagination and however attractive the theories of Gaskell 
may be, we cannot, nevertheless, make use of them as a 
basis for a series of deductions. We must, therefore, 
stop here and conclude : 

(a) That the true sympathetic appears to have from a 
morphological as well as from a physiological point of 
view much more general functions than the cranio pelvic 
or parasympathetic system; 

(6) That sympathetic enervation is found in all the 
organic processes of the body, particularly bodily heat 
and cellular metabolism and, as says Max Verwom: "There 
is no hving matter which is not made up of cells and there is 
no function of living matter which does not originate in 
an element vital phenomenon of the cell." We can 
say that the true sympathetic acts primarily on cells in 
general; its place in vegetative life is most imi>ortant. 
Inversely, all changes in the sympathetic show themselves 
by important modifications in cellular life, and in p)ersistent 
changes in the true sympathetic, organic metabolism will 
be very much affected. 

C. MEDULLARY SAC'RO-COCCYGEAL VEGETATIVE PORTION.** 

From the v^egetative nuclei of the sacro-coccygeal por- 
tion of the cord arise vegetative fibres which, united as the 
pelv^ic plexus, reach the ganglionic plexuses of the pehns, 
made up of the colo rectal plexus which sends motor 
impulses to the large intestines (except the sphincters) 
and the vesical plexus which sends motor impulses of 
the detrusor. 

»= See Figs. 25. 27 and 29. 
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Let us acid that the pelvic plexus helps in the enerva- 
tion of the blood vessels of tlie anal mucous membrane 
and the external genital organs. 

III. THE LOCAL VISCER.\L SYSTEMS. 

The vegetative systems which we have just gone over, 
are not the only representatives of the nervous system of 
vegetative hfe. 

Next to these systems there exists local visceral systems 
mostly independent of the systems we lia\'e just studied. 
Tlie existence of these systems is proved by the phenom- 
ena observed when tissues are separated from the organ- 
ism and placed in a proper medium. It is thus that we 
detect the presence of local cardiac, digestive, genital and 
other systems that we know, or only suspect the existence. 

The knowledge of these local autonomous systems must 
make us modify our conceptions on the physiopatholog- 
ical part played by the central visceral vegetative nervous 
systems. It appears that as far as the determination 
of movement in smooth muscle is concerned, their part, 
although necessary, is not indispensable. T/ie only indis- 
pensable jwrvous systems are the local nen^ous systems. The 
local nervous systems are systems of cells and organs and 
the central organic vegetative nervous systems are 
systems of organisms. 

From a physiological point of view the local systems are 
not well known; their systematization in particular, Is very 
imcertain; the best known are tliose of the heart (gang- 
lionic knot, auricular sinus, bundle of His. ganglionic 
system of this bundle and ventriculo arterial endings). 

In the case of the heart there exists therefore: 

1. — .\n indispensable system, the local cardiac system. 

'i. — Two neeessar>' nervous systems, the central splanch- 
nic systems of the vagus and the sympathetic. 
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The vagus inhibits the cardiac contraction by means of 
a central ganghonic neuron which goes from the bulb to 
the gangha of Wrisberg and a ganglion-splanchnic neuron 
which goes from the ganglion of Wrisberg to the heart. 
The sympathetic accelerates the heart by means of a 
central-ganghonic cell which goes from the superior 
portion of the dorsal cord to the star ganglion and from 
there a ganghon-neuron which reaches the heart. 

IV. THE VAMOUS NERVOUS SYSTEMS OF AUTONOMIC 

LIFE AS A WHOLE.^* 

From a morphological and physiological point of view, 

going from the simple to the complex, we see that the 
vegetative nervous system is composed as follows: — 

1. — ^Local systems. 

2. — Central splanchnic systems connected with two 
neurons, one a central ganglionic neuron, the other a 
gangUon-organic neuron. 

3. — ^A co-ordinating system, organic co-ordination, 
animal co-ordination, organo-psychic co-ordination and 
inversely. These systems are represented by association 
medullary tracts or meduUo cephalic tracts. Finally, in 
the higher centres, the encephalo-encephalic associa- 
tion tracts. 

How shall we group these various elements? All evi- 
dence points to the fact that the local systems belong to the 
organs which they control; there is a local system for 
the heart, for the stomach, for the intestines. It becomes 
however, more complicated when we reach the central 
splanchnic systems. Here one fact stands out promi- 
nently and that is the very general character of the 
distribution and control of the true sympathetic which 
has been called vaso-dorsal by Gaskell. Another impor- 

1* See Figs. 25, 27 and 29. 
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tant fact is: The extension of the vegetative enervation 
assured by the vagus, which controls the gastro intestinal 
tract and its embryological derivatives, such as the 
respiratory tract and the digestive glands. This impor- 
tance of the vagus is further emphasized if we reaUze that 
the pelvic plexus completes the inferior portion of the 
gastro intestinal tract. We must, therefore, group as one 
system these two anatomical entities, the vagus and the 
pelvic plexus. We must also remember that from the 
bulb arise vegetative fibres which go to the glands located 
at the upper portion of the openings of the respiratory and 
digestive tracts; these are annexed to the VII and IX 
cranial (system of the lacrymo mucus, facial, inferior and 
superior salivary nuclei). We can physiologically sepa- 
rate the central splanchnic vegetative system of the vagus, 
from the homologous systems of the pelvic plexus and the 
other vegetative bulbar nuclei (exception being made of 
the nucleus annexed to the Xllth). 

This should go under the name of nervous vegetative 
digestive system, including under the name of digestive 
the various evolutions of the gastro intestinal tract and 
its physiological annexes. 

This leaves us only one vegetative central organic 
system; the vegetative system annexed to the ocular 
muscle. We have seen that physiologically this system 
is more or less opposed to the ocular enervation coming 
from the true sympathetic. We can, therefore, classify 
the system of the III in the same group as the nervous 
digestive systems and oppose to the true sympathetic a 
second system which I have called the parasympathetic. 

From now on I will use these two terms, sympathetic 
and parasympathetic, to designate the two antagonistic 
parts of the vegetative systems. Finally, to complete our 
studies, we must investigate the grouping and the morpho- 
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logical methods of progression of the vegetative systems of 
co-ordination, the vegetative association tracts. At the 
beginning I have explained the morphology of these 
systems and I will not repeat again. I will content myself 
to indicate that in a general way the pathways of vegeta- 
tive life do not diflfer essentially from tracts found in the 
nervous axis and in the brain. 

V. PHYSIOPHARMACOLOGICAL OPPOSITION OF THE 
TWO GREAT VEGETATIVE SYSTEMS. 

We have just seen that by their physiological opposition 
we can divide the vegetative system into two groups; 
the sympathetic and parasympathetic. This opposition 
becomes still more evident if we study these two systems 
from a pharmacological point of view. 

I. ELECTIVE ACTION OF CERTAIN SUBSTANCES ON THE 

VEGETATIVE SYSTEMS. 

VHien we study substances which we consider as prod- 
ucts of internal secretions,^* we are struck by the fact 
that they have an elective action upon the systems of 
vegetative life, for their introduction into the organism 
stimulates, or depresses, the action of these systems. 
This is a fact of prime importance. 

It is not necessary at present to go into details of the 
pharmocodynamic action of the organo elective substances. 
We will come back to this presently. At present we shall 
study certain more general facts on the action of the 
various substances on the vegetative nervous systems. 

II. PHARMACOLOGICAL ANTAGONISM OF THE NER- 
VOUS SYSTEMS OF VEGETATIVE LIFE. 

The substances having an elective action on the nervous 
systems of vegetative life can be divided into two groups: 

^* The extracts of organs arc not necessarily identical to hormones. 
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— LSubstances acting on all the components of the 
vegetative system. 

2. — Substances acting only on certain components. 

The first group does not deseire much study ; the 
second, however, is worth while explaining. 

Certain substances act only upon certain vegetative 
nervous systems and what is remarkable is that this 
electivity is copied practically exactly on the great morpho- 
logical and physiological division of the systems into: 

Cranio pelvic system or parasympathetic; 

Dorsal lumbar system or sjTnpathetic. 

That is, there are. among the substances having a 
partial action, certain ones which manifest themselves by 
their action upon the parasympathetic and others upon 
the sympathetic and this action will be equivalent, all 
things lieing equal, to stimulation or paralysis of the 
system as a whole. Finally, there are substances having 
a partial action, products which do not act upon the total 
system, but only one of its parts still however, respecting 
the law of pharmacological electivity. 

III. OUR IDEA OF PH A RSUCO LOGICAL TONUS. 

If one of the systems of vegetative life is stimulated, 
this stimulation will manifest itself in the parts enervated 
by this system. There will be hypertonia of this system. 
If this system is in a state of paralysis or inhibition, there 
will be hypotonia of this system. From this, two major 
ideas are brought to the front: hypertonia and hypotonia 
of the vegetative nervous systems. 

So far there is nothing very complicated to this: it is 
easy to understand that in the physiological, as well as 
the pathological state, substances, be they endogenous or 
exogenous, can produce in healthy or sick subjects, 
phenomena equivalent to stimulation of a whole or part 
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of one of the systems. If we study a patient, keeping 
these facts in mind, we are struck by the discovery of 
certain findings which seem to disprove the preced- 
ing conclusions. 

Let us take a practical example. Should we depress 
the parasympathetic system, what do we observe? In 
all parts of the organism where the parasympathetic 
system is represented there will be hypotonia, that is, a 
retardation of the functions in progress, but on the other 
hand, in. those parts of the body which receive both 
sympathetic and parasympathetic enervation, phenomena 
will appear which will be equivalent to stimulation of the 

' HyPERTONIR 
SyjAP < 1 >PARA 

HyPOTONlA / 

Fia. 30. — ^Diagrainin«tio demonstration of the paradox of tonus. 

sympathetic in those parts. This is what has been 
termed the paradox of tonus, due to the fact that as the 
parasympathetic tonus decreases, the sympathetic tonus, 
which was balanced by it, becomes predominant and 
appears as a hypertonia of the sympathetic. 

There is, therefore, a balance of tonus of the two systems 
whenever they are present together. If for one cause or 
another, by action on one or the other, the equilibrium is 
disturbed, as one is depressed, the other automatically 
becomes more prominent. 

The following mechanical example illustrates this 
phenomenon and its significance. Suppose we take a 
weight A in equilibrium between two equal forces. If 
we wish to displace the weight towards C we can accom- 
plish this in two different ways. By increasing the 
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traction towards C, or in decreasing the traction towards B. 

Applying this notion to the pupillary reaction, we 
know that: 

(a) The parasympathetic innervates the sphincter of the 
iris and that stimulation of it will cause myosis ; 

(6) The sympathetic innervates the irido-dilator and its 
stimulation causes mydriasis. If, therefore, we pharma- 
cologically wish to produce mydriasis, we act in the 
following manner: 

(a) By paralyzing the parasympathetic (atropin). 

(6) By stimulating the sympathetic (adrenalin). 



3 



A 



B| N^IC 

A 

Fio. 31. — Showing diagrammatically the meohaniBm of disturbance of equilibriam. 

We cannot insist too much on these facts, for their 
importance is tremendous. This principle is the basis for 
the greater portion of our knowledge of the physiology and 
pathology of the neuro glandular systems of vegetative 
life. It is through these principles that we are able to 
understand the action of reciprocity of the nervous and 
endocrine elements. 

IV. TOTAL TONUS. PARTIAL TONUS. 

We have seen that there exists, under the influence of 
certain substances, a state of tonus of all or part of the 
nervous systems of vegetative Ufe. This tonus may 
manifest itself as a stimulation or depression. Finally, in 
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territories having both systems antagonistic to each other, 
hypotonia of one system will manifest itself as a hyper- 
tonia of the other. 

This being imderstood, it will be easy to divide the tonus 
of the nervous systems of vegetative Ufe. The classifica- 
tion is as follows: — 

1. — ^If the two systems are acted upon at the same time 
there will be: 



r hyper 
general tonus orj neurotonia 

I hypo 



hyper 
hypo 
2. — ^If one of the systems alone is aflfected there will be: 



hyper 
hypo 



• Tonus of 



sympathetic or sympathicotonia 
> parasympathetic or parasympathicotonia. 



In the following chapter will be given a clinical descrip- 
tion of the sympathicotonia and parasympathico- 
tonia syndrome. 

v. THE SUBSTANCES ACTIXG UPOX THE NERVOUS 
SYSTEMS OF THE VEGETATIVE LIFE. 

These substances are : 1 . — Exogenous, or 2. — ^Endogenous. 

The exogenous products are : drugs or poisons. Their 
number is only limited because of the paucity of 
our knowledge. 

The endogenous products belong to two groups : 

1. — Products resulting from the secretions of the endo- 
crine glands, the hormones. 

2. — Products resulting from the normal or pathological 
function of various organs of the body. 

As far as the hormones are concerned, there is consider- 
able to be said, but our knowledge of these products is 
increasing daily, so that conclusions which are reached 
to-day may have to be modified to-morrow. If we study 
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the pharmacological action of tlie endocrines, we are 
struck by the fact that while they all act more or less on 
the nervous systems of the vegetative hfe. certain ones 
have an elective action on one or part of one system. 
Suprarenahn, the product of the medullarj- portion of 
the suprarenal capsule is a yood example. Outside of the 
sudoriferous glands, suprarenahn will cause symptoms 
identical to the phenomenon produced by stimulation of 
the true sympathetic. This is not to be wondered at, if 
we remember that morphologically the sympathetic and 
chromaffin cells have the same origin. 

Chromaffin cells, or adrenal cells, or sympathetic cells 
being of common origin, have a similar function; for this 
reason the chromaffin system or system of the jjaraganglia 
must be classified with the true sympathetic and together 
with it, belongs to the vegetative nervous system. The 
chromaffin hormone is not the only one of these substances 
which acts electi\-ely on the nervous systems of the vegeta- 
tive life. All the glandular secretions of the endocrines 
act more or less electively on part or the whole of one of the 
systems. The action is, however, so complex that we 
as yet do not know definitely how they act. At the 
present stage of our knowledge, we must limit ourselves to 
certain definite hormones. 

According to their action on the nervous systems of 
vegetative hfe internal secretions can l>e divided into two 
groups; on one side the secretions of the thyroid and pitu- 
iiarj'; on the other, the secretions of the cortex of the 
suprarenals and of the pancreas. 

The internal secretions of the thyroid and pituitary act 
particularly as stinmlants of the true sympathetic, but 
they only act on certain portions of this system. The 
thyroid secretions stimulate the superior portions of this 
system, (cervical and thoracic portion), while pituitrin 
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acts primarily on the vaso-motors and the parts under the 
control of the inferior mesenteric gangUon. 

These two substances are, therefore, partially hyper- 
sympathicotonic, and they are also, but to a much 
lesser extent, hyperparasympathicotonic. The internal 
secretions of the suprarenal cortex and of the pancreas 
are exclusively stimulants of the parasympathetic system; 
they are hyperparasympathicotonic. The suprarenal secre- 
tion acts on the tone of the whole parasympathetic, while 
the pancreatic secretions are limited to the stimulation 
of the functions having to do with metabolism. 

To be complete, we should investigate all drugs and 
hormones in this manner, but this would be going outside 
of the field. 

If this chapter facilitates the imderstanding of the 
following part of the book, I have accompUshed what I 
started to do. Vegetative neuro pathology is still in its 
infancy and we cannot by a few observations cover all 
the facts. 



CHAPTER XV. 



PATHOLOGY OF THE GREATER SYMPATHETIC. 
By Dr. P. Harvier. 

Phairiciaii to Ihe Paris Itntplialt. 

If we wanted to describe in detail the pathology of the 
sympathetic, it would be necessarj', because of the physio- 
logical importance of this nerve, to review a large number 
of nervous and mental diseases. As Laignel-Lavastine 
has said: 

The pathology of the sympathetic is a border line 
pathology. To understand this all that is necessary is to 
refer to a few typical examples. We can, for instance, 
consider as belonging to the pathology of the sympathetic: 

1 . — Certain cardio vascular manifestations, such as, 
tachycardia, bradycardia, arythmia, when the modifica- 
tions of the rhythm are due to lesions of the nervous 
system and independent of lesions of the bundle of His; 
the hypertension crisis described by Pal and Vaquez, 
the angiospasms, etc. 

2. — ^Thermic and vaso-motor disturbances observed in 
cerebral hemorrhages (initial h^TJcremia followed by 
coolness, then a fall of arterial pressure on the paralyzed 
side), in medullary traumatism (increase in temperature 
of the inferior limbs, on the side corresponding to the 
hemisection, according to the experiments of Vulpian 
and Schiff). 

3. — Trophic disturbances: arthropathies, osteopathies, 
perforating pain of affections of the cord: hematomyelia, 
syringomyelia, tabes; indurated edema of hemiplegics and 
organic paraplegias and peripheral neuritis. 
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4. — ^The sudorific disturbances of the same diseases. 

5. — ^Pains caused by alterations of the periarterial 
sympathetic plexus. 

6. — ^Pilo motor disturbances of nervous lesions. 

7. — Cutaneous pigmentations occurring during preg- 
nancy , peritonitis, tuberculosis, enteritis and certain pan- 
creatic affections. 

All these pigmentations are due to irritation of the 
sympathetic. 

In the field of mental pathology the sympathetic by its 
lesions causes disturbances in the circulation of the brain or 
changes in visceral sensations. Vigouroux and Laignel- 
Lavastine have shown, for instance, that certain sensations 
such as a feeling of narrowing of the stomach, oesophagus, 
etc., found in certain insane individuals were due to chronic 
lesions of the semi lunar ganglia. 

DIVISIONS OF THE PATHOLOGY OF THE SYMPATHETIC. 

We will study the pathology of this system according 
to the following artificial classifications : 

1. — ^The hjTperexcitability syndrome of the vegetative 
nervous system. Sympathicotonia and parasympathi- 
cotonia (sometimes still called vagotonia). 

2. — ^The reactions of the vegetative nervous systems in 
the course of various diseases. 

3. — ^Tlie sympathetic syndromes in their relationship to 
affections of the endocrine glands or endocrine sympa- 
thetic syndrome. 

This chapter can be considered as a general pathology of 
the sympathetic, considered as a nerve-regulating vege- 
tative life. 

4. — Localized sympathetic syndromes. 

(a) Of the cervical sympathetic; 

(6) Of the mediastinal sympathetic; 
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(c) Of the abdominal sympathetic; 
(rf) Of the peripheral sympathetic. 
They constitute the segmentary pathology of the greater 
sympathetic nerve. 

I. HYPEREXCITABILITY SYNDROME OF THE 
\TGETATIVE NERVOUS SYSTEM. 

SYMPATHICOTONIA AND PARASYMPATHICOTONIA 

OR VAGOTONIA. 

Morphological and physiological studies show that the 
true sympathetic on one side, and the parasympathetic 
system on the other, have fibres which, from a physio- 
logical and pathological point of view, have a remarkable 
antagonism to each other. Due to the antagonisms of 
these two systems there results a state of equilibrium. 
For instance, the heart normally beats at a rate of from 
68 to 72 per minute, because the action of the sympa- 
thetic counterbalances that of the vagus ; in the same man- 
ner the action of the pupil is regulated by the action of 
the sympathetic (dilator) and the parasympathetic (3rd 
cranial, constriction). 

The maintenance of this equilibrium results in the 
physiological state. Disturbance in equilibrium results 
in a pathological state. The variation may be in either 
one of the two systems as a hypo or a hyperactivity. We 
can, therefore, conceive of pathological disturbances due 
to hypo or to hypersympathiconia, and again to hypo or 
hyperparasympathicotonia. 



Eppinger and Hess showed a few years ago that it was 
possible to determine which of the two systems was 
preponderant, by studying the reactions produced in an 
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individual by the injections of chemicals having a selective 
action on one or the other nerve. 

Suprarenalin injected subcutaneously in 1 gram doses 
will cause a stimulation of the sympathetic system in 
certain individuals. This will manifest itself by dilatation 
of the pupil, a glycosuria superior to 5 grams per 24 hours, 
after the injection of 100 grams of glucose in the morning, 
will cause a polyuria, a tachycardia and an increase in the 
blood pressure by vaso constriction. In other individuals 
this dose will not cause any changes. 

Atropin and pilocarpin have an elective action on the 
vagus. The first paralyses, while the second stimulates 
the vagus. The injection of .001 gram of atropin sub- 
cutaneously will, in certain individuals bring about a 
marked reaction. This will manifest itself by a tachy- 
cardia, a rapid dilatation of the pupils and dryness of the 
mouth, due to stoppage of secretions. 

The same appUes to pilocarpin. In some individuals it 
will cause abundant salivation, sweating and an increase 
in intestinal peristalsis. 

These differences in susceptibility are due to differences 
in tonus of the two systems. The latent disequiUbrium is 
emphasized by the preceding reactions to the drugs. In 
some we can see the predominance of the vagus ; these are 
the vago-tonics, in others we see the predominance of the 
sympathetic; these are the sympathicotonic. 

Thus by means of pharmacological tests, we can explore 
the vegetative nervous systems and can determine which 
of the patients* symptoms are due to the vagus and 
which are due to the sympathetic. 



The excitability of the vagus and the sympathetic can 
also be brought out by mechanical means. By that we 
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mean the oculo cardiac reflex. This was discovered 
simultaneously by Dagini and Aschner in 1908. It 
consists in the slowing of the heart rate (6 to 8 per minute) 
accompanied by a decrease of tlie arterial pressure, a 
slowing of the respiration and sometimes nausea, following 
the compression of the eyeballs. The impulse is trans- 
mitted by the branches of the trigeminal and from there 
goes to the vagus. This reflex is exaggerated in vago- 
tonics (decrease in pulse rate of 10 to 16) while it is absent 
in sympathicotonics. It may even cause an acceleration of 
the pulse rate of 20 to 30 beats per minute, without a 
preliminary decrease. 

CLINICAL DESCRIPTION OF nVPERTON'IA OF THE 
ATJTONOMIC SYSTEMS. 

1. — Vagotonia Predisposition.— Kppinger and Hess 
have described under this name a constitutional anomaly 
observed in certain individuals and characterized by a 
hypcrexcitability of the whole vegetative nervous system. 
It is constituted by signs of both vagotonia and sympathi- 
cotonia. Its name is, therefore, rather confusing, and 
probably a better name for it would be hj'pcrexcitability. 

This syndrone is found in young people which in the 
past we have called nervous. Eppinger and Hess call 
them nervous system invalids. They consider that they 
are ambulant patients which report for some trivial 
ailment which sometimes are referable to the heart or the 
gastro intestinal tract and which are considered as 
neurasthenics. 

These patients are usually pale, but change color very 
easily; the hands are often cyanosed, moist and cold and 
become pale under pressure of the fingers. The.se indi- 
\'iduals perspire easily and these perspirations may be 
localized to the head, the face or the extremities. When 
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they undress in public red spots are liable to appear on the 
chest (pudic erythema) and perspiration appears under 
the arms. 

On examination large tonsils are found, a red pharynx 
and in childhood adenoids. As adults they are subject to 
sore throat; they often swallow and complain of consider- 
able saHva in their mouth. The pharyngeal reflex is 
abolished, but this anesthesia should not be considered as 
a hysterical stigma. 

Their respiration is often interrupted by a sigh, followed 
by a respiratory pause. These individuals often complain 
of retrosternal discomfort. Examination of the heart 
reveals a marked irritability. Extra systolic arj^thmia is 
frequent, especially after a heavy meal. The pulse rate 
is usually about 60 per minute. It is ctaracteristically 
unstable. At the slightest effort it beats more rapidly or 
in some cases slows down. Respiration influences it 
greatly. The blood pressure is below normal. 

These individuals often have gastro intestinal disturb- 
ances. The appetite is good, but there is a sensation of 
fullness after meals in spite of the fact that the appetite is 
not satisfied. They have acid eructation and symptoms 
of aerophagia. They have a tendency to constipation. 
The reflexes are very rapid. There is often a tremor of the 
tongue, eyelids and fingers, and a marked dermographia 
(sign of sympathetic hypertonia). The urines contain 
large quantities of phosphates. The urinations are 
frequent and of small quantity. Sexual excitability is 
frequently exaggerated and shows itself by precocious 
ejaculation and nocturnal pollution. 

2. — Vagotonia. — This is much more frequent than 
sympathicotonia and is found mostly in young people. 
The principal signs are: Narrow pupils, tendency to 
bradycardia, or hypotension, respiratory arythmia, palpi- 
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tation and extra systoles, eructation, aerophagia, gastro 
intestinal hypersecretion and perspiration.* 

Vagotonic individuals do not react to suprarenalin, but 
.01 centigrams of pilocarpin subcutaneously will produce 
a profuse perspiration. The oculo cardiac reflex is 
exaggerated. Vagotonia corresponds to an insuflSciency 
of the chromaffin system and co-exists often with an 
excessive development of the lymphatic system, (sta- 
tus lymphaticus). 

3. — SYMPATHICOTONIA. — ^It manifests itself by: rapid 
heart, high blood pressure, emotionability, heat waves, 
slow digestion, dermographism, absence of sweat, goose 
flesh, febrile reaction. 

These individuals are not sensitive to pilocarpin. An 
injection of adrenalin will produce a marked tachycardia, 
palpitation, trembling, sensation of cold, high blood 
pressure, appearance of a glycosuria. Sometimes this 
action is dissociated and only one of these will mani- 
fest itself. 

A tropin in doses of .0001 grm. will produce a tachy- 
cardia, mydriasis and stoppage of secretions. The oculo 
cardiac reflex is absent or in versed. 

n. REACTION OF THE VEGETATIVE NERVOUS SYSTEM 

IN THE COURSE OF DISEASE AND 

VISCERAL AFFECTIONS. 

The notion of vagotonia and sympathicotonia brings a 
new point of view on pathologj\ It allows us to systema- 
tize the symptomatology of functional nervous disturb- 
BUices. It allows therapeutic deductions of great interest 

* Bauer has observed that there is normally (hirinjj sleep a peri(Klic i)liysiolo^ral 
ragotonia. The hyperactivity of the vn;,iLs is exndenre*! by a contnietion of the pupils, 
I dowing of the piiW, a tendeney to perspire, to nocturnal emissions, an exa^^geration 
a peristalsis, explaining the (l(»sire to defeeate in most people when they wake up. 
[t enables us to understand also why asthmatic attacks and labor i)ains occur more 
frequently at night 



320 ENDOCRINE GLANDS 

as regards the use of atropin and suprarenalin. Eppinger 

and Hess have obtained in certain individuals after an 
injection of pilocarpin conditions resembling well-defined 

clinical pictures. In the gastro intestinal tract signs of 

hyperacidity with esophageal cardiac and pyloric spasms, 

in the lungs, respiratory disturbances simulating asthma. 

These findings have brought these writers to believe that 

asthma, pylorospasm, angina, etc., have a common cause 

in that they are brought about by certain conditions 

which will act upon the pneumogastric and are observed 

in vagotonia. The good results obtained in some of these 

cases by the use of atropin are a proof of an irritation of 

the vagus. 

I. — ^Emotion. — Commotion. — ^The majority of reflex 
reactions which characterize emotion do so through the 
vagus and the sympathetic, visceral, spasticity, trembling, 
tachycardia, alternating vaso constriction and vaso 
dilatation, sensation of coolness of the extremities, dermo- 
graphia, salivation, tears, gastro intestinal and uri- 
nary changes. 

It is possible that the endocrine glands act on the emo- 
tions, as believe the American physiologists, and that the 
suprarenal glands exert their action by the secretion of 

suprarenalin which stimulates the sympathetic. Other 
glands of internal secretion can feel the shock of an emotion. 

It is a well-known fact that Basedow's disease can first 
appear following a strong emotion. Cannon has been able 
to produce hypersecretion of the thyroid by stimulating 
the afferent nerves to the suprarenals or by the injection 
intravenously of a dilute solution of suprarenaHn. Emotions 
are also liable to cause other glandular disturbances, such 
as, glycosuria, stoppage of menses or of the milk secretion. 

Emotion appears as a disturbance of equilibrium of the 
sympathetic and the endocrines. Certain emotional states, 
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independent of all organic lesions of the nervous system, 
can be likened to emotion from a physiological and 
pathological point of view. 

II. — ^Shock. — Shock appears in the course of a great 
many different conditions : Traumatism, hemorrhages, 
infections, intoxications are primarily nervous reactions, 
characterizied by signs of paralysis or inliibition of the 
centres of the vegetative nen'ous systems. State of 
depression, anxiety, pallor of the face, immobility and 
often dilatation of the pupils, low temperature, rapidity of 
the pulse, arterial hypotension, etc. The oculo cardiac 
reflex is abolished. The vegetative neuro glandular 
system has a physiological excitation of chemical nature 
and reacts by a chnical manifestation identical to the 
different pathological manifestations provoked by the pre- 
ceding causes. This conception is in accord with the inter- 
pretation of traumatic shock given recently by Quenu 
who believes that this syndrome is due to an intoxication 
by the toxalbumen arising from the tissues, particularly 
the crushed tissues. 

III. — Sea Sickness. — ^Sea sickness can be considered as 
a disturbance of equilibrium of visceral enervation. The 
sensory stinmlations brought aiiout by the movement 
of the ship act both on the vagus (vomiting) and the 
sympathetic. 

Cazamian has shown recently that in the symptoms of 
sea sickness we find evidence of hyperexcitability of the 
sympathetic: dilatation of the pupil, arterial hj-pertenslon. 
tachycardia, inversion of the oculo motor reflex. 

SjTnpathicotonic individuals are predisposed to sea 
sickness while vagotonics are not. Young children do not 
get sea sick Ijecausc they are vago-tonic. The use of 
suprarenalin is illogical while occasionally atropin will 
give very good results. 
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I v.— Asthma. — Symptomatic asthma observed in trachio 
bronchial adenopathy and in aortitis is due to an irrita- 
tion of the vagus. During an attack definite symptoms of 
vagotonia are present; increase secretions, slowing of the 
pulse, dermographia. The attack of asthma is prevented 
by atropin, paralyzing the vagus, or by suprarenalin 
stimulating the sympathetic. 

V. — ^Angina Pectoris. — ^This can be brought about 
not only by a lesion of the coronaries but also by a nervous 
lesion, neuritis or neuralgia of the cardiac plexus. Sympa- 
thetic syndromes are to be found in the vaso-motor, 
secretoiy and pupillary reactions. Certain patients show 
during the attack extreme pallor, a sensation of coolness, 
numbness of the extremities with cyanosis, profuse cold 
sweats, together with a marked dilatation of the pupils. 
The pneumogastric can also act causing pharyngeal, 
esophageal spasms and vomiting. 

VI. — ^Tabes. — ^Visceral crisis of tabes constitute one 
of the most marked reactions of the vegetative nervous 
system to lesions of the roots. We can interpret as 
evidence of a general hyper vagotonia : myosis, larjmgo- 
spasm, paroxysmal abdominal pain, muco-membranous 
diarrhea, gastric crisis. Rectal, ovarian and testicular 
crises are evidence of the parasympathetic stimulation. 

The work of J. Ch. Roux has brought out the histolog- 
ical lesions of tabes on the sympathetic, which consist of 
a decrease and even disappearance of the myeline fibres 
of the sympathetic. It is not to be wondered that these 
lesions of the sympathetic disturb the equilibrium between 
the two systems to the advantage of the vagus which 
causes the symptoms we have mentioned. 

VII. — Gastro Intestinal neurosis. — ^Vagotonia plays 
an important part in gastro intestinal pathology. It is 
characterized by motor and sensory disturbances of the 
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stomach, accompanied by phenomena which usually 
are the results of an irritation of the solar plexus. 

These patients nearly always complain of dyspeptic 
symptoms. These consist mainly in a sensation of fulness. 
Digestion is slow and there is a tendency to sleep. Outside 
of the cases associated with ptosis, the size of the stomach 
is normal. The chemical reaction of the juices will vary 
and X-ray will not reveal anything abnormal. 

These dyspeptic manifestations are accompanied 
with cardiac, respiratory, vaso-motor and secre- 
tory disturbances. 

Cardiac symptoms predominate. These consist in 
palpitations, precordial distress, vertigo, buzzing of the 
ears, pulsations of the neck and head. The heart is rapid 
and the arterial tension unstable. 

The respiratory disturbances which these patients com- 
plain of are characterized by a sensation of discomfort and 
oppression. The respirations are often interrupted by a 
sigh followed by a pause. 

The vaso-motor disturbances manifest themselves most 
commonly by vaso-dilatation phenomena: waves of heat, 
erythema, dermographism or vaso-constriction, coolness, 
cyanosis, numbness, and a prickling sensation. The 
secretory disturbances consist of a state of perma- 
nent moisture. 

This syndrome, more or less complete, appears in the 
shape of paroxysms caused, either by digestion, emotions 
or fatigue. Raymond and Carrie consider this as a state of 
disequilibrium of the sympathetic innervation. 

Loeper and Mougeot, basing themselves on pharma- 
codynamic changes and ocular compression, have shown 
that gastric neuroses belong either to the vagotonic or 
sympathicotonic group or to both types. The vagotonic 
patient is nearly always a young individual having early 
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pain due to cardiac sfasm, or late pain due to pyloric 
spasm accompanied by aerophagia. There is a tendency 
to hyperacidity. The pulse is as a rule slow and the 
blood pressure low. These patients also complain of 
palpitation, angina and occasional periods of asytole. 

The sympathicotonic patient shows a certain degree of 
mydriasis, a tachycardia and a slight arterial hypertension. 
Digestion is slow, and evacuation of the food from the 
stomach is slow. Palpitation of the abdomen is painful 
and increases the dilatation of the pupils and the 
flushing of the face. 

An identical symptomatology can be observed in 
the course of enteroptosis with colicy spasms, during the 
course of colitis, and chronic appendicitis. The nervous irri- 
tation reaching the coeliac plexus, radiates to the stomach, 
the heart, the lung and the general nervous system. 

Next to functional hypertonia, which according to Hess 
and Eppinger may lead to ulceration of the stomach by 
hypersecretion and hyperacidity, we must place organic 
hypervagotonia which has been particularly studied by 
Loeper in ulceration of the lesser curvature. We note in 
the course of this condition, a dysphagia, due to cardiac 
spasms, a constant nausea, a slowing of the pulse, an 
exaggeration of the oculo cardiac reflex which is due to the 
toxins affecting the nerves in the neighborhood of the ulcer. 

Ill ENDOCRINE— S\TVIPATHETIC SYNT>ROME. 

Clinically, the stimulation of the sympathetic is evident 
in Basedow's disease and in Addison's disease, and prob- 
ably also in sclerodermia. 

I. — ^The Syndrome of Basedow's Disease. — ^The 
characteristic symptoms of Basedow's disease are to be 
traced either to stinmlation of the vagus: sweating. 
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diarrhea, gastro intestinal crisis, simulating tabes, etc., or 
to stimulation of the sympathetic; tachycardia, tremor, 
cutaneous pigmentation, glycosuria, etc. 

We must remember that Basedow's disease can be 
present without any goitre. This can only be explained 
by the irritation of the cervical sympathetic for, experi- 
mentally, the stimulation of this nerve causes a vaso-con- 
striction of the body of the thyroid. 

The research work undertaken by the A'ienna school and 
that at Sainton, in France, permits us to distinguish two 
types of Basedow's disease. 

Some are vagotonic. They have only a slight tachy- 
cardia, but intense subjective cardiac disturbances. Von 
Graefe's sign is very pronounced (a spasmotic retraction 
of the upper eyelid). On the contrary, Moebius's sign is 
absent. There is only a slight exopthalmos. There 
is considerable perspiration, agastric hj.-peracidity, a pro- 
fuse diarrhea, disturbances in the cardiac rhythm and the 
absence of an alimentary glycosuria. These patients have 
an exaggerated oculo-cardiac reflex and react violently to 
pilocarpin. The others are sympathicotonic. As op- 
posed to the last type, they have a tachycardia. Van 
Graefe's sign Is ab.sent, Moebius's sign is present and exo- 
phthalmos is verj' pronounced. The lacryraal secretions 
are weak, the skin drv and alimentary glycosuria is often 
positive. These patients have an absent or reversed 
oculo-cardiac reflex and react severely to adrenalin. 

The exclusively vagotonic or sympathicotonic tj-pe is 
very rare; in the majority of cases the patients suffering 
from Basedow's disease show evidence of irritability of the 
two systems. (Sainton, Laignel-T^avastine). 

Clinically the syndrome of Basedow's disease appears as 
an endocrine-sympathetic syndrome, for we have syn- 
dromes of Basedow's disease of thyroid origin; the toxic 
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goitre is an example. There are also syndromes of Base- 
dow's disease of sympathetic origin. Laignel-Lavastine 
and Bloch have observed the syndrome of Basedow's 
disease, following a pachypleurisy of the apex of the lung 
involving and irritating the cervical sympathetic. Sergent 
has found at least signs of it in 5 out of 9 patients suffering 
from nerve lesions of the cardiac plexus following bullet 
wounds of the mediastinum. Curschman finally reported 
a syndrome of Basedow's disease coinciding with gastric 
crisis in a woman suffering from tabes. 

The function of the thyroid can be disturbed just as well 
by a lesion of the sympathetic nerve as by a glandu- 
lar lesion. 

II. — ^Syndrome of Addison's Disease. — ^The part 
played by the sympathetic in the pathogenesis of Addi- 
son's disease is brought out by anatomical, experimental 
and clinical facts: 

(a) In the course of autopsies performed on patients 
dying from Addison's disease, it has been noticed, par- 
allel to the alterations of the suprarenals, a variety of 
lesions of the sympathetic : compression of the solar plexus 
by caseated ganghonic masses in the celiac or periaortic 
region; tuberculosis of the semi-lunar ganglia. 

The histological examination brings out, with or without 
evidence of tuberculosis, a solar ganglia sclerosis, a pig- 
mentation of the nerve cells, a myelin degeneration of 
the afferent or efferent nerves. 

(6) Laignel-Lavastine has shown that: 

L — ^The removal of the suprarenals is followed by 
lesions of the sympathetic and of the nerve cells of the 
solar plexus. 

2. — ^The removal of the solar plexus brings about altera- 
tions of the suprarenals (h,\'popigmentation of the supra- 
renal on the same side as the semi-lunar ganglion removed). 
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(c) Are signs of irritation of the sympathetic; 

1.- — The pigmentation of tlie skin in Addison's disease: 

2. — The lumbar pains; 

3. — The sudden deatli sometimes of reflex origin, ttie 
abdominal pains, sometimes excruciating, the uncontrol- 
lable vomiting, the diarrhea, the coolness of the extremi- 
ties, the hj'potension with tendency to colIai)se. which 
characterize acute suprarenal insufficiency, resemble the 
symptomatology which we will describe in the solar 
syndrome, so much so, that the question comes up if the 
signs of sympathetic inhibition are not a function of a 
decreased secretion of suprarenalin, the normal stimulus 
of this ner\-e. 

When all is said the syndrome of Addison's disease can 
be considered as a manifestation of a disturbance of the 
pigmentarj' suprarenal-sympathetic function. 

III. — ScLEBODEnMl.\ can be considered as an endixrine- 
sympathetic sjiidrome for the following reasons: The 
theory which considers an endoperiarteritis of the blood 
vessels as the starting ponit of the disease is incorrect. 
We know to-day that \'-ascular lesions are not the result of 
lesions of the skin, 

Raymond claims a nervous origin for sclerodermia, 
basing himself on the trophic, vaso-motor and secretory 
disturbances, on the co-existence of a facial hemiatrophy 
and on the symmetry of the lesions. Brissaud, struck by 
the location of sclerodermia, considers this disease as due 
to central medullary or spinal sympathetic root lesions. 

There is a tendency to-day to put the blame on disturb- 
ances of the endocrine glands: thyroid, and suprarenal. 
Sclerodermia may follow lesions of the thjToid of rheu- 
matic origin and the treatment with internal secretions 
lias stopped its evolution. Its co-existence with Base- 
dow's disease has been reported several times. In other 
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cases, the suprarenal intervenes by the production of an 
excess of suprarenalin. The sclerodermia and the melano- 
dermia which co-exists with it would be caused by an 
oversecretion of suprarenalin. (Touchard). 



IV. LOCALIZED SYMPATHETIC SYNDROMES. 

I. CERVICAL SYMPATHETIC SYNDROMES. 

This includes Ocular syndromes 

Facial hemiatrophy 
Migraine 

A. OCULAR SYNDROMES. 

I. — Physiological Experimentation. — ^The cervical 
sympathetic has two physiological particularities which 
have a clinical application: 1. — Its vaso-motor action. 
2. — Its action on the eye. 

(a). — The vaso-motor action. — ^The cutting of the cervical 
sympathetic or the removal of the superior cervical 
ganglion will cause a dilatation of the blood vessels, an 
erythema and congestion of the tissues on the correspond- 
ing side of the face, eyes, mucosa of the nose, mouth and 
tongue. In the rabbit, the ear shows a remarkable dila- 
tation of all the veins in which the blood shows a red 
color. The local temperature is distinctly higher than 
on the other side. Stinmlation of the sympathetic causes 
the opposite effect : 

1. — ^A constriction of the blood vessels by vaso-con- 
striction. 

2. — ^A decrease in the local temperature. 

(b). Action on the Eye, — ^The cutting of the sympathetic 
in the rabbit at any one point of its cervical course will 
cause on top of a vaso dilatation of the back of the eye: 
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1. — A retraction of the globe of the eye, by paralysis of 
the muscles of the capsule of Tenon. 

2.— A narrowing of the palpebral fissure by paralysis of 
the smooth muscles of the lids. 

3. — A myosis, by cutting off the inhibitory power of the 
sphincter of the iris. 

4. — A decrease in ocular tension. 

5.— Late trophic disturbances: conjunctivitis and 
ulceration of the comua. 

Stimulation of the sympathetic will cause just the 
opposite: 

1 . — Exophthalmos. 

2. — An increase in the size of the palpebral fissure. 

3, — Mydriasis. 

4. — A vaso-constriction of the conjunctiva and the iris. 

n. Clinical Sxuny.- — The sympathetic ocular syn- 
dromes clinically show the following characteristics : 

1. — Oeulo-sympathetic syndrome with stimulation. 

2. — Oculo-sympathetic syndrome with paralysis. 

3. — Dissociated oculo-sympathetic syndrome. 

I. OCULO-SYMPATHETIC STIMUL.<TION SYNDROME. 

This is characterized by the following symptoms: 

], — Pallor of the face. 

2.— Unilateral pupillary' dilatation. 

3. — Retraction of the superior eyelid with: increase in 
size t)f the palpebral fissure. Von Graefe's sign, the superior 
eyelid lags behind when the eye looks downwards. 

4. — Protrusion of the eyeball or exophthalmos. 

II. — OCULO-SYMPATHETIC PARALYSIS SYNDROME. 

This is still called the CI. Bernard-Homer syndrome (for 
it was first performed experimentally by Claude Bernard 
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in 1858 and observed clinically by Homer in 1869). It is 
characterized by the following symptoms : 

1. — Slight non-paralytic ptosis, due to a narrowing of 
the palpebral fissure. 

2. — Myosis with integrity of the pupillary reflexes. 

3. — ^Enophthalmos. 

4. — Muscular hypotonia. 

5. — Vaso-motor disturbances (erythema), thermic dis- 
turbances (excess of heat), secretory disturbances (sweats) 
and trophic disturbances of the face and the arm on the 
same side. Andre Thomas has shown recently in wounds 
of the cervical sympathetic a weakening of the vascular 
tone at the level of the corresponding upper extremity, 
for instance the vaso-motor reactions during a hot bath are 
less pronounced on the affected than on the healthy side. 
Oelsnitz and Comil have made similar reports by means of 
the study of the oscillary amplitude with the apparatus 
of Pachon. 

ETIOLOGY. 

These two syndromes of stimulation or paralysis can be 
caused by lesions of the cervical sympathetic at various 
levels. We can consider, from an anatomical point of 
view, a bulbar centre and a medullary centre (cilio-spinal 
centre of Budge), localized in the column of Clarke in 
the first segment of the dorsal spinal cord. The nerve 
fibres starting from the cord by the rami communicantes 
of the anterior roots of the first dorsal pairs, reach the 
cervical sympathetic by means of the subclavian loop. 

(a) Lesion of the Bulbar Centres. — ^These cause: 
either a typical Claude Bernard syndrome or an alternate 
bulbar paralysis, characterized by a crossed hemiplegia 
with hemianesthesia, and the svndrome of Claude 
Bernard with hemiasynergy and lateropulsion on the 
side of the lesion (syndrome of Babinski-Nageotte) . 
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(6) Lesions of the Medullary Centres. — ^These 
are better known and are caused by the cilio spinal centre 
becoming affected in syringomyelia, areas of sclerosis, 
tabes, hematomyelia, tumors of the cord and its mem- 
branes and in medullary compressions (Pott's disease, 
bone tumors). 

(c) Lesions of the Rami Communicantes. — ^The 
oculo-sympathetic syndrome is quite often observed in 
lesions of the inferior roots of the brachial plexus. 

Since the work of Mrs. Dejerine we know that : 

1. — ^The tearing of the inferior roots alone of the brachial 
plexus, and especially of the first dorsal nerve, will cause 
the appearance of oculo pupillary phenomena. 

2. — Cutting the 8th cervical and the 1st thoracic at 
their junction will produce the same effects. 

3. — ^The tearing of the superior roots (6th and 7th 
cer\^ical) or cutting them at their junction is never followed 
by ocular disturbances. 

4. — ^The section of the superior or inferior roots of the 
plexus made 1 cm. beyond their junction does not cause an 
oculo pupillary syndrome. 

This syndrome is, therefore, due to the cutting or tear- 
ing of the rami communicantes of the first dorsal nerve 
which contains motor fibres, which go to the iris; these 
arise from the cord, pass in the inferior cervical ganglion 
and travel up by means of the cervical sympathetic to the 
eyeball. The observation of an oculo pupillary syndrome 
can, therefore, localize the nerve injury between the cord 
and the junction of the 8th cerv'ical and 1st thoracic. 

(rf) Lesions of the Sy^ipathetic Trunk and its 
Ganglia. — ^The oculo pupillary syndrome is met with in: 

1. — ^Pleuro-pulmonary affections; pleurisy with effusion 
(Chauffard and Loederich), apex tuberculosis with involve- 
ment of the pleura (Souques), apical pleurisy (Sergent), 
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mediastinal pleurisy, syphilitic and tuberculous aflFections 
of the mediastinum. We have observed the beginning of 
a Claude Bernard — ^Horner syndrome in a tuberculous 
woman with an artificial pneumothorax. 

2. — In cervical and mediastinal tumors. 

Diseases of the thyroid (goitres and malignant tumors). 

Cervical adenopathy (lymphadenomata, lymphosar- 
comata) . 

Neoplastic tumors of the esophagus and the trachea. 

Aneurism of the transverse aorta. In this case, the 
inequality of the pupils is more often symptomatic of 
nervous syphilis and co-exists with Argyll Robertson 
pupils, but it can occur alone. The syndrome of Claude 
Bernard has been reported in several cases. 

3. — In vertebral lesions (Pott's disease). 

4. — In traumatic lesions (bullet wounds). 

(e) Reflex Origin. — ^An oculo sympathetic reflex syn- 
drome has been reported in utero ovarian affections and 
inflammatory or painful affections of the liver and pancreas. 

III. DISSOCIATED OCULO-SYMPATHETIC SYNDROME. 

A. EXOPHTHALMIA. 

During the course of chronic nephritis with hjT>ertension 
a slight bilateral exophthalmos is noticed without any 
other ocular or other signs of Basedow's disease. This is 
due to an intoxication of the ocular sympathetic in which 
suprarenalin or analogous substances probably play an 
important part. 

We can also include among toxic exophthalmia certain 
protrusions of the eyeball, observed during the course of 
chloroform anesthesia, at the end of the stage of excitation 
which seems to l)e due to irritation of the sympathetic and 
coincides often with a swelling of the body of the thyroid. 



THE S^TVtPATHETIC SYSTEM 



B. PUPILLARY (.HANaES. 



Pupillary' changes are noticetl: 

1.- — In nervous affections: pachymeningitis, lieni- 
orrhages in the meninges, acute meningitis, myosis precede 
the mydriasis. During the course of an epileptic convul- 
sion the pupil is dilated and fixed while at the same time 
the face is pale. 

2. — -In Basedow's disease the classical authors admit 
that the pupils are equal. However, Cantonnet has 
noticed a unilateral dilatation of the pupil in 14 out of 18 
cases of Basedow's disease liy means of the "provoked 
mydriasis" test. This consists in the examination in a 
dark room of the pupils, in from 8 to 15 minutes after the 
instillation of a 4% solution of cocaine in both eyes. 

3. — In pleuro pulmonary affections the modifications 
of the pupils are important symptoms. 

The Claude Bernard syndrome can l)e noticed as a 
whole, but it is more often found to be dis.sociated. On 
the side affected can be noted: a myosis, a decrease in 
size of the palpebral fissure, a retraction of the eyeball, 
I he vaso-motor disturbances however are absent. In other 
cases the oculo palpebral syndrome is absent. Thei-e is 
only a dilatation of the pupil, associated with vaso-motor 
disturbances of the cheek and of tlie ear. This may pre- 
cede mydriasis several months or several years (Sergent). 

Finally, inequality of the pupils may occur alone with- 
out any ocular or ^•aso-motor disturbances. 

These pupillary modifications in the course of pleuro 
puimonarj' affections are due to two pathogenic mechan- 
isms. Some, such as mydriasis, observed in pleuri.sy with 
effusion are of reflex origin, according to the law of Schiff: 
all peripheral sensorj' stimulation causes dilatation of the 
pupil. The others are explained by the anatomical 
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relationship of the sympathetic with the top of the pleura 
and the mediastinal glands. We must remember that the 
inferior cervical ganglion and the first thoracic ganglion, 
whose rami communicantes contain the pupilo dilator 
fibres, are in direct contact with the apex of the lung. 

Depending on whether the lesion aflfects a part, or all 
the nerve branches, we notice simple inequality of the 
pupil, inequaUty of the pupils associated with vaso-motor 
changes, or the complete oculo pupillary syndrome. 

In apical pleurisy (Sergent), mydriasis characterizes the 
first stage of pleural irritation and myosis the more exten- 
sive involvement. 

Fibrous tuberculosis, inflammations of the superior 
portion of the mediastinum (tuberculous or syphilitic), 
are always accompanied by a hylum adenopathy. This 
affects and then destroys the rami communicantes and 
the sympathetic trunk, whence the appearance of vaso- 
motor disturbances. When the inflammation, spreading 
upwards, reaches the pupilo dilator fibres, their irritation 
results in a pupillary dilatation. 

IV. FACIAL HEMIATROPHY. 

The facial trophic neurosis of Romberg is characterized 
by the appearance of discolored spots on the face, a thin- 
ning of the skin which becomes dry, scaly with an atrophy 
of the adipose, and muscular tissue and even of the 
skeleton. It can be caused by a lesion of the sympathetic, 
or of the ganglia or of one of the centres. Its occurrence, 
during the course of syringomyelia, is considered by 
Dejerine and Mirallie to be due to a destruction of sympa- 
thetic fibres in the cervical cord. L. Jacquet has observ^ed 
it during the course of a pleuro pulmonary tuberculosis, 
affecting the inferior cervical ganglion. The co-existence 
of the facial hemiatrophy, with oculo pupillary disturb- 
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ances, and scleroderniia has been noted by many writers- 
It has been seen after operations on the greater sympa- 
thetic on epileptics. Finally, Brown-Seqnard and Ange- 
lucci have observed experimentally, atrophy of the face 
and of the bony cranium following the extirpation of the 
superior cervical ganglion. 

C, CERVICAL SYMPATHETIC SYNDROME IN MIGRAINE. 

The vaso-motor and sensory disturbances which are 
found associated with attacks of migraine have for a long 
time attracted attention, so much so that migraine has 
been divided into two groups: White or Sympathicotonic 
migraine, characterized by pallor, coolness of the face, 
dilatation of the pupil, and marked pulsation of the tem- 
poral artery which appears tortuous and sinuous on the 
painful side, and red or sj'mpathieo-paralytic migraine, 
with redness of tlie face and ears, sensation of heat and an 
increase in the local temperature, euophthalmia, myosis, 
nasal and lacrymal hypersecretion. Jaccoud associates 
these two tj^ies and has described a mixed form with two 
successive phases (white at first, red in the end). WTiile 
Dubois Raymond considered migraine due to a stimula- 
tion of the cervical sympathetic, Mollendorf looked on it as 
a paralysis of the nerve. Axenfeld considered its starting 
point at the level of the cilio spinal centre, that is, in the 
cord itself. We know that disturbances of the sympathetic 
innervation (digestive disturbances by irritation of the 
solar plexus, genital disturbances by means of the peKnc 
plexus) are capable of bringing on an attack of migraine. 

II. MEDIASTINAL SYMPATHETIC SYNDROME. 

This has been described by Sergent and his pupils. 
Pruvost and Labro, in patients having bad wounds of the 
chest and complaining of thoracic pain, and oppression at 
the slightest effort, in which the most careful examination 
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failed to reveal any cardiac or pulmonary lesion. In 
these cases, however, it was possible to find symptoms 
which could only be interpreted by a lesion of the sjTiipa- 
thetic or the pneumogastric. These were : Disturbances 
of the respiratory rhythm, a disturbance of the oculo 
cardiac reflex (usually reversed), an irregularity of the 
pulse with or without arrhythmia, pupillary disturbances 
(inequaUty, instability, etc.); finally vaso-motor and 
sudoral disturbances of the face and arms. Quite 
frequently could be found at the same time disturbances 
pointing to a hji^erf unction of the thyroid; the gland 
enlarged, the eyes protruded slightly; there was a slight 
tremor of the hands and a certain amount of moisture of 
the skin. 

This syndrome of Basedow's disease is explained by the 
following physiological facts concerning the action of 
the sympathetic on the thyroid. Fr. Franck and Hallion 
have shown the definite vaso-motor action of the nerve on 
the gland. Morat and Briare have determined that if the 
stimulus is applied below the inferior cervical ganglion, 
this is followed by a vaso-dilatation of the thyroid. This 
is due to the irritation of the vaso-dilator fibres of the 
thyroid coming from the cardio aortic plexus (Fr. Franck 
and Hallion). 

To the symptoms of vagus-sympathetic stimulation are 
added sometimes symptoms due io a lesion of the phrenic 
nerve (special painful spots, dyspnea caused by efltort, 
immobilization of the diaphragm on the affected side). 

The X-ray in certain cases reveals a foreign body at the 
level of the base of the heart in the zone of the cardiac 
plexus. If the projectile has gone through the thorax, it 
is possible to believe that it has injured the nerves on its 
way and in this case the syndrome clears up as the nerve 
fibres recover. 
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III. — ABDOMINAL S1*MPATHET1C SYNDROME. 

SOLAR SYNDROME. 
I. PSYSIOLOGICAL EXPERIMENTATION. 

The pliysiologj' of the solar plexus has been studied by 
Courtade and Guyon, Hallion, Laignel-Lavastine, This 
plexus controls: l.^The vaso-motor phenomena of the 
viscera: stomach, intestines, liver, spleen, pancreas and 
suprarenals; 2.— The motor phenomena of the gastro 
intestinal tract; 3. — The secretions of the digestive glands. 

The work of Laignel-Lavastine has shown that: 

1. — Stimulation OF THE Solar Plexus causes a \-iolent 
epigastric pain, an intestinal paresis, (constipation), an 
increase of the arterial tension by an intense abdominal 
vaso-const rict ion . 

2. — Removal of the Solar Plexus will cause symp- 
toms of paralysis of variable intensity: 

(a) A hj-peracute syndrome, characterized by a marked 
drop in the blood pressure: a verj' small and verj' rapid 
pulse, cfjolness of the extremities, vomiting, a bloody 
diarrhea, anurea. The animal dies rapidly in collapse. 

(6) An acute syndrome, characterized by similar symp- 
toms, but not as severe: rapid pulse, bloody diarrhea and 
death in from 4 to 5 days. At autopsy, there is a marked 
hj-peremia of the visceral organs, liver, spleen, lung, 
stomach, intestines, suprarenals (particulariy the medul- 
larj' portion), while the kidneys are normal. We know 
that the fibres of each of the splanchnic nerves which go to 
the kidney do not go through the corresponding semi 
lunar ganghon (Laignel-Lavastine). 

(c) A Subacute Syndrome. — Some animals survive the 
operation after showing severe symptoms. These consist 
in diarrhea, ra])id and weak pulse, oliguria and dysuria. 
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(d) A Chronic Syndrome. — ^This will go on for several 
months and may be compatible with a state of perfect 
health. "The regulating function exerted by the solar 
plexus can be more or less compensated." (Laignel- 
Lavastine) . 

II. CLINICAL STUDY. 

1. SuPERACUTE Syndrome. — ^The patient is taken with 
a sudden excruciating epigastric pain in the deep perium- 
billical region, sometimes even vertebral; this is accom- 
panied either with a sensation of constriction or of 
something going right through the body. The patient 
screams and cannot move. 

Then he begins to vomit; at first food, then fluids, then 
bile, and this is followed by distensions of the abdomen 
and bloody diarrhea. 

At the same time severe general symptoms appear, 
coolness of the extremities, subnormal temperature, weak, 
rapid pulse, fall in blood pressure, anuria and collapse. 

The patient dies verj^ shortly. 

The clinical picture is that of a virulent peritonitis or 
of an acute gall stone crisis. 

2. Subacute Syndrome. — ^The onset is sudden, some- 
times following an effort. The patient complains of a 
severe pain in the region between the sternum and the 
umbilicus, and simulates a spasm of the stomach, which 
radiates to the back and both shoulders. This is followed 
by vomiting, often fetid diarrhea. The pulse is weak, the 
urines rare. The attack subsides after a time, but re- 
peats itself. 

3. Chronic Syndrome. — 1. Neuritvi of the Solar Plexm. 
— This is characterized by abdominal pains. These start 
as a rule as isolated attacks, but soon become continuous 
with paroxysms. These pains are spontaneous and have 
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no relation to meals, or movements, differing in this way 
from gastric ulcer or stones in the kidney. 

The pain is frankly epigastric {it occasionally starts at 
the level of the Hth and I2tli ribs on the left side, then 
gradually localizes on the median line), radiates towards 
the thorax, the back and the shoulders. 

These paroxysmal attacks, lasting longer and longer 
and often becoming more and more painful, end up by a 
state of visceralgia or of constriction around the waist. 
These patients have a characteristic attitude: they sit 
down, bend for^vards with the knees flexed. 

No food can be tolerated during the attacks. Vomiting 
is frequent and in the intervals between the attacks the 
patients complain of a sensation of abdominal distension. 

2. Coelialgia. — ^The stimulation of the nerves of the 
solar plexus manifests itself by abdominal painful spots 
the topography of which has been studied by Loeper and 
Esmonet and which can be lirought out by means of the 
esthesiometer of Uoux and Millon, or by a moderate 
pressure of the finger. 

These painful spots are above, at, or below the umbilicus. 

Painful spots above the umbilicus are common in gastric 
affections. One is the epigastric spot, at the lower limit of 
the upper third of a line from the umbilicus to the xyphoid. 
Pressure at this spot will sometimes bring out a corres- 
ponding painful spot on the spine, .\nother point, called 
the solar point, corresponds to the lower limit of the middle 
Ihirti of the segment on this line, and corresponds to the 
coehac region and to the solar plexus itself. 

The para umbilical spots are found nearly always in 
intestinal affections. There is a sujierior mesenteric spot 
and an inferior mesenteric spot, which correspond to the 
origin of the two mesenteric arteries of this name. 

The spots under the umbilicus are: 1. — The promon- 
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tory spot, at the point of junction of the sacrum and 
the spinal column; 2. — ^The iliac spot, corresponding 
to the bifurcation of the iliac artery into its two branches, 
internal and external iliac, located at the bisectorline of an 
angle formed by a line uniting the umbilicus to the anterior 
superior iliac crest and by a Une which unites the two 
anterior superior iliac crests at 4 cm. of the median line; 
3. — Lanz point, at the union of the external and middle 
third of the bi-iliac line. MacBumey's point, located at 
the middle of the unbilical iliac line on the right side. 
These last two points correspond to the appendix. 

Coeliac neuralgia gives rise to paroxysmal attacks either 
gastric or intestinal. 

The gastric crises which manifest themselves by dyspeptic 
disturbances: anorexia with gastric intolerance, resemble 
those of tabes. The enteralgia crises manifest themselves 
by attacks of diarrhea with occasional entero colitis. 

III. ETIOLOGY. 

The solar syndrome has many causes : 

1. — Peritonitis. — \Miether we are dealing with acute 
peritonitis, by perforation of a gastric ulcer or subacute 
(post operative or by obstruction), of chronic peritonitis 
(tuberculous or alcoholic), the solar syndrome is deter- 
mined not by the inflammation of the peritonium itself, 
but by lesions of the solar plexus or its terminal ramifica- 
tions. Peritonitis is to the solar plexus as meningitis 
is to the cerebral cover and the sympathetics express 
the pain of the nerve elements. In acute peritonitis the 
parenchymatous lesions predominate: the nerve cells 
are swollen and show signs of degeneration. In certain 
cases, there is a disappearance of the nerve cells. In the 
chronic forms there is noticed a leucocytic inv^asion of 
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the solar ganglia, sclerosis and pigmentation of the nerve 
cells. (Laignel-Lavastine). 

2. — Acute and Hemorrhagic PANcnEATiTis. — The 
acute symptoms of paralysis are observed at the beginning 
of this condition. 

3. — Chronic Pancreatitis, particularly cancer of the 
body of the pancreas (Chauffard) with or without peri- 
pancreatitis, the diabetic pancreatitis (Loeper) constitute 
the most important causes of neuritis of the solar plexus 
as well as: 

4. — Gastric and Perigastric Lesions of the 
Lesser Curvature and the Posterior Surface of 
THE Stomach. (A. Mathieu): ulcer, ulcerated cancer 
or cancer. 

The solar plexus during the course of the affections just 
mentioned is irritated and compressed either by adhesions 
in the neighborhood of the ulcer (perigastric), or by inflam- 
matory or neoplastic adenopathy secondary to gastric 
or pancreatic lesions. 

5. — Intestinal Cancer (of the small intestines and 
propagation in the mesentery or the colon) give rise to two 
kinds of nerve lesions: Some inflammatory, when the 
tumor is ulcerated or infected, characterized by a lympho- 
cytic infiltration, a proliferation of the capsule of the nerve 
gangUa; some cancerous lesions, a real carcinomatous 
involvement of the intra intestinal nervous system by 
propagation from a ganglion or a lymphatic in the neigh- 
borhood of the neoplasm or by direct propagation of the 
cancer by means of the nerve according to a mechanism 
studied recently by Loeper and comparable to the ascend- 
ing radiculo neuritis of tabes and other infections, 

6. — Intestinal Affections. — Typhoid fever, dysen- 
tery, certain severe colitis produce certain inflammatorj- 
lesions of the intestinal nervous system (entero neuritis 
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of Loeper). The close bonds which unite the nerv^ous 
system of the intestines and the coeliac plexus, allow us to 
believe that an entero neuritis can propagate in the ab- 
dominal nerves and the solar plexus and give rise to 
coeliac alterations which explain the solar neuralgias, some- 
times persisting after infectious lesions of the intestines. 

7. — Tuberculosis. — ^Mucous membranous entero coli- 
tis, frequent in tuberculous individuals, the enteritis and 
tuberculous peritonitis with mesenteric adenopathy, the 
lesions of the suprarenals, accompanied by caseated or 
sclerous perisuprarenaUtis, compress and irritate the 
branches of the sympathetic. At autopsy there is noticed, 
depending on the case, either tuberculous lesions of the 
solar plexus, or ordinary inflammatory lesions with ad- 
hesions to the neighboring organs. The nerves of the 
solar plexus can also fix toxins and even tubercle bacilli 
and the coelialgia has then a toxic neuritis or a bacil- 
larj" cause. 

8. — General Toxic Infections. — The solar plexus 
reacts to toxic infections as do other tissues. In the course 
of general infections, pneumonia, small pox, streptococcus 
and typhoid septicemia lesions occur, the nature of which 
vary with the duration of the disease: degenerative lesions 
of the nerve cells in virulent infections; nodular lesions 
(vascular dilatation and leucocytic infiltrations) in sub- 
acute infections, sclerous lesions in the slower forms. 

The solar plexus follows the general anatomical and 
pathological rules. Experimentation reproduces these 
different types of anatomical disturbances, either through 
poisons, such as, the diphtheria toxin, by means of 
mechanical or chemical agents, or as the result of bacte- 
rial infections (colon bacillus, typhoid bacillus, strepto- 
coccus) . (Laignel-Lavastine) . 

It is thus that a certain number of entero neuroses 
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following typhoid, and scarlet fever and influenza, are due 
to inflammatory or sclerous lesions of the solar plexus. 

IV. DIAGNOSIS. 

Whatever the form, acute, subacute or chronic, the 
solar syndrome is characterized chiefly by paroxj'smal 
attacks of pain accompanied Ijy gastric intolerance, vomit- 
ing and occasionally diarrhea. 

We must differentiate them from the other painful 
abdominal syndromes : 

1.— (Jail or kidney stone crises. These are usually 
easily localized after a patient has been under observation 
for some time. 

2. — Slow intestinal stenoses, only rarely give rise to 
sharp pains. 

3. — ^The gastric crises of tabes resemble very mucli 
solar syndrome. Between the attacks, however, all pain- 
ful sensation disappears, while there is still a vague pain 
between the attacks in solar crisis. The diagnosis is 
usually made by the observation of the clinical signs 
of tat>es and the examination of the spinal fluid. 

Once the solar syndrome is recognized the cause must 
|je determined. 

1. — Chronic ulceration or cancer of the lesser curvature 
must be looked f<jr, by the examination of the gastric 
contents, the determination of blood in the stools 
and X-rays. 

2. — -A pancreatic lesion can be suspected when there 
is severe pain over the pancreatic spot descrilied by 
Chauffard and Rivet, two fingers above and to the right 
of the umbilicus, on a line bisecting the angle formed by 
the median line and a horizontal line passing by the umbili- 
cus. The alimentary glycosuria test, the examination of 
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the feces and the determination of fat will help to make 
the diagnosis. 

3. — In certain cases all clinical investigation is negative. 
In an intermittent painful abdominal syndrome in which 
the diagnosis of tabes, or organic gastric lesions or of 
lesion of the pancreas cannot be made, the cause of the 
syndrome cannot be found. These cases correspond to 
the coeliac neuralgia of Friedrich and the mesenteric 
neuralgias of Nothnagel. 

V. TREATMENT. 

In the organic lesions of the stomach and the pancreas 
these solar crises lead in general, to an intense and rapid 
cachexia which is not only due to the carcinomatous condi- 
tion, but also to the fact that the patients do not eat, and 
sleep very Uttle. In this type of syndrome, there is very 
little to be done. Even morphine, in ever-increasing 
doses, is of little avail and surgical interference is the 
only help. 

In the case of inflammatory gastric lesions, the libera- 
tion of adhesions is often followed by improvement. Even 
in cancer of the body of the pancreas, certain surgeons do 
not hesitate to remove the solar plexus and the semi lunar 
ganglia. Chauffard has reported several observations in 
which the patients ceased to suffer for a certain length of 
time, when nothing was done, in presence of the neoplasm, 
except an exploratory laparotomy. The question comes 
up if the cessation of pain was not the result of suggestion 
(Mathieu). The important thing, however, is the fact 
that the patient feels relieved. 

REFLEX SOLAR SYNDROMES. 

Sudden death may be caused by violent traumatism, 
such as, a blow in the epigastric region. It has been also 
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reported following the ingestion of a glass of ice water 
acting on the stomach as a traumatism. Death by stop- 
page of the heart, following certain painful syndromes, 
such as, hepathic cohc has also occurred. 

A contusion of the solar plexus is only occasionally 
followed by slowing of the pulse 

These facts can be compared to the modifications of the 
radial pulse following stimulation of the abdominal 
sympathetic (solar plexus and nerve endings), described 
by Andre Thomas and J. Ch. Roux under the name of the 
"hypotensive coeliac reflex." The direct stimulation of 
the solar plexus by moderate compression, even painless, 
causes a marked weakening of the pulse, particularly in 
neurasthenics, of various sorts. The same reflex is ob- 
served, but in a less marked degree, in patients suffering 
from organic affections of the gastro-intestinal tract, fol- 
lowing the exploration of the inflamed and painful viscera. 

GASTRIC CRISIS. 

All gastric crises may be considered as the expression 
of a crisis of h>'peresthesia of the solar plexus, leaving 
out of consideration the possible etiological factor. 

Outside of the gastric crisis of tabes it is possible to 
find gastric crisis following herpes (Camus and Baufle). 

Ulcers of the lesser curvature manifest themselves some- 
times by paroxj'smal pains identical, from a clinical point 
of view, to the crisis of tabes. (Tabeform crisis studied by 
Babinski and Enri(|uez). 

The starting pomt of the pain reflex is at the level uf 
the fibres or fibre ganglion lesion in tabes, while in ulcer 
the starting point is at the level of the stomach and is 
brought about by alterations of the fibres of the sympa- 
thetic and vagus. 
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ENTERALGIA IN LEAD COLIC. 

The periumbilical and epigastric pains of acute lead 
poisoning, the constipation, the increase in blood pressure 
(hypertensive crisis) are a real syndrome of stimulation 
of the solar plexus (Laignel-Lavastine). 

MUCO MEMBRANOUS ENTERO COLITIS. 

This affection is characterized by three cardinal signs: 
constipation, the presence of muco membranes and painful 
crisis and are really an enteralgia of the abdominal sympa- 
thetic. A. Mathieu has brought out the fact that in this 
disease it is possible to ilUcit the various painful points of 
the solar plexus. While there is spasm of the colon, the 
maximum pain is near the umbilicus and can even be from 
1 to 2 cm. above it. The umbilical and superumbiUcal 
pain is more marked when the examination is made during 
the course of one of thes^ painful attacks. 

"The intensity of the crisis," says Mathieu, "is measured 
by the intensity of the pain on palpation in the median 
line of the abdomen between the xyphoid and the 
umbiHcus." 

Next to muco membranous entero colitis can be consid- 
ered as closely allied from a pathological point of \Tiew, 
the painful intestinal attacks observed in uremic or oxalic, 
or gouty patients (Loeper), the probable cause of which 
is impregnation of the plexus with toxic substances. 

IV. PERIPHERAL SYMPATHETIC SYNDROMES. 

The following affections can be considered as such: 
Raynaud's disease, erj^thromelalgia, angio-neurotic edema 
and periodic intermittent hydrarthrosis. WTiile the path- 
ology of these conditions is still hypothetical the inter- 
ference of the sympathetic does not appear to be doubtful 
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in the etiology of the vaso-motor disturbances which 
characterize them. 

1. Raynaud's Disease. — This condition can be divided 
into three stages: local anemia, asphyxia or gangrene of 
the extremity. This is an angiospastic affection. Raynaud 
considers this disease to i>e due to an extreme irritability 
of the Viiso-motor centres in the cords. 

According to him, due to a cold or to certain endogenous 
toxins, there is produced a reflex vaso-const Fiction, the 
intensity of which determines either sj-ncopy, or asphj-xla 
or gangrene of the extremity. Vulpian claims that this 
vascular spasm can be explained by an affection of the 
gangha in tlie course of travel of the vaso-motor fibres 
which accompany these vessels. 

2. KnvTHROMELALGH.— This affectiou was described 
by Duchenne of Boulogne, then by ^^'eir Mitchell, and 
is characterized by painful swelling of the extremities 
accompanied by a reddish discoloration and an elevation 
of the local temperature. It may be considered as just 
the opposite to Raynaud's disease, a vaso-motor paralysis 
of the extremities, resulting either in an inhibition of the 
excite motor stimulation from the medullary centres or 
of a direct or reflex modification of the juxta vascular 
sj'inpathetic ganglia. 

The obser^-ation of Lannois of a woman first suffering 
from erythromelalgia, then of the syndrome of Raynaud, 
following cerebral lesions with destructive lesions of the 
cells of the column of Clarke at the base of the posterior 
liorn, allows us to bring these two syndromes together and 
to interpret them as two opposed manifestations of an 
alteration of the sympathetic centres. 

3. Angio-Neurotic EDE^^A. — This is characterized by 
the appearance of circumscribed tumefactions of the skin 
and subcutaneous tissue and occasionally affects the 
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mucosa. It is due to a paralysis of the vaso-constrictor 
nerves or to a stimulation of the vaso-dilators of central or 
peripheral origin. 

Chronic angio-neurotic edema (Meige) acquired or con- 
genital, famiUal or individual is believed by Sicard and 
Laignel-Lavastine to be due to an alteration of the sympa- 
thetic, causing an exaggerated transudation of the lymph 
in the subcutaneous tissues. 

4. Intermittent Periodic Hydrarthrosis. — The 
majority of writers consider this to be a motor neuritis. In 
some cases it is believed to be due to thyroid insuflSciency. 



ORGANO THERAPY. 

PHARMACOLOGICAL FACTS. 

By H. Carrion. 

Former Chief of Laboratory of *T Assistance Publique'* at the SaxnUArdoine Hospital. 

We include under this all animal products utilized as 
medications, be they furnished by a gland of internal 
secretion like the thyroid, or a gland of external secretion 
like the pancreas, or obtained from a non-glandular sub- 
stance like muscle extract. 

As a general rule, we employ the organs of healthy and 
normal animals. La certain cases, however, we utilize 
animals which have been intentionally modified physio- 
logically. For instance. Ballet and Enriquez have utilized 
for the treatment of hyperthyroidism, the blood of animals 
deprived of their thyroid for a certain time by means of a 
surgical interference. Camot and Deflandre have con- 
ferred hemopoitic properties on the serum of certain 
animals by means of repeated withdrawals of blood and 
have utilized it in the treatment of anemias. 

In reality, all serums employed in therapeutics could be 
considered as a separate subject and included under the 
title of "serotherapy." 

PHYSIOLOGICAL BASIS OF ORGANO THERAPY. 

Certain general considerations are the basis of organo 
therapy and it is well to keep these in mind. 

One of the most important facts to remember is the 
specificity of organs, not only from a functional and ana- 
tomical point of \'iew, but also chemically. Each organ 
is made up of certain definite substances which are partic- 
ular to it. 
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Hallion has particularly insisted on this point. **There 
certainly exist a number of specific cellular products. These 
are at least as many as there are organs : The color, the 
characteristic smell of each organ, — which superimposes 
itself in mammals to the smells of the zoological species — 
would be sufficient to prove this, without speaking of the 
physiological effects which investigators have found in a 
certain number of these extracts. There are also in some 
organs, if not in all, several specific substances.** 

This alone would allow us to beUeve that there are 
certain determined properties which are specific to certain 
organs and which may be taken advantage of in therapeu- 
tics, just as this is done in the case of certain plants. It 
is not, however, from this idea that organo therapy, as we 
understand it to-day, was bom ; it emanates from the con- 
ception of the internal secretions of Claude Bernard and 
particularly to its generaUzation by Brown-Sequard. 

We know how this celebrated physiologist reaches the 
conclusions that not only certain glands, but the greatest 
variety of organs were able to elaborate, within their cells, 
certain substances which were afterwards poured in the 
blood stream. Each one of these products has a defi- 
nite action on other organs. These products are specific 
in different ways. By their origin, as they come from one 
well-defined organ, by their chemical composition and by 
their physiological action. 

From tliis conception we see that the absence or defi- 
ciency of a certain organ, results in the deficit of one or 
more useful substances, often absolutely necessary. The 
rational procedure in this case would be to introduce in 
the organism these substances which are missing. The 
logical way to obtain these substances would naturally be 
in similar healthy organs. 

As we introduce into the gastro intestinal tract pepsin, 
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pancre.it in and other similar ferments, to make up for a 
deficiency of certain external secretions, so an attempt is 
made to introduce into the organism, by means of injec- 
tion or ingestion, certain products of internal secretion, 
the absence of which is causing a variety of disturbances. 

Another important fact has been a great help to modern 
organo therapy, that is, the elective action of the extracts 
of an organ, on this same organ. 

The mode of action of organo therapj' can, therefore, be 
brought about in several ways. 



MODES OF ACTION OF ORGANO THERAPY. 

From what wc have just said, we see that organo ther- 
apy can be looked at as a substitute metliod, a stimulat- 
ing method and finally, as a purely symptomatic method. 

Orgaxo Therapy as a Substitute Method. — As 
was the conception of Brown-Secjuard we have seen that 
medication by means of the extract of organs could be 
used to replace a more or less deficient function of an 
internal secretion. Any organ, being the specialized 
manufacturer of a useful circulating substance, the patho- 
logical decrease, and still more, the suppression of this 
organ must deprive the body of its products; from this 
local disturbance must result an effect on the %vhole 
organism and particularly certain other organs which 
acts functionally with the affected organ. 

From this physiological disequihbrium may arise a 
variety of troubles, more or less intense, dependiig on the 
importance of the internal secretions which have been 
decreased or suppressed. These disturbances are varied, 
since the orgaas secondarily affected by this' deficiency 
also have their secretions more or less modifiei. 

Organo therapy, considered as a substitute method, acts 
by obtaining from a healthy organ the various products 
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which are manufactured in decreasing quantity by the 
damaged organ; and introducing these products into the 
organism, in other words, substituting the deficient 
internal secretion. 

It is evident that this is a logical point of view and is 
justifiable. All that is necessary is to recall the wonderful 
effects of thyroid medication in the human or in the animal 
whose thyroid has been destroyed or atrophied. All the 
extracts of organs, it is true, have not such a wonderful 
substituting action as the extract of thyroid, but this 
difference is understood when we consider how essential 
the function of the thyroid is. If a similar function 
exists in all organs it is certain that it does not present 
the same general utility. Some can be disturbed without 
causing by their deficient secretions any severe disturb- 
ances; in these cases, organo therapy, while still accom- 
pUshing good results, would not be as spectacular. 

When all is said, we must admit that the function of 
internal secretion belongs to a certain extent to all organs; 
it seems logical to believe that in regard to all the organs, 
organo therapy, from a theoretical point of view at least, 
can act as a substitute. 

This mode of action has also been called direct action, 
for it acts directly on the organs secondarily affected, 
without the interference of the one which is primarily 
the cause. This term, however, is less significant, as it 
might apply also to the direct action on the diseased organ. 

Organs Therapy by Stimulation of the Organ. — 
An extract of an organ not only supplements the action 
of the internal secretion of the corresponding organ but it 
also acts on the organ itself. Gilbert and Camot have 
brought tliis out as regards certain organo therapeutic 
medication.^. They have showTi it, in particular, in the 
case of the (liver which is stimulated by extracts of liver. 
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If this gland is slightly affected it is stimulated; if, how- 
ever, it is very much degenerated, the extract of liver 
remains inactive, just as digitalis becomes inactive when 
the myocardium becomes affected. By this niechanisni 
we can explain the action of most of the glandular extract. 
"An extract of an organ, given in proper doses," sa.\'s 
HalUon, "stimulates electively, in the subject receiWng it, 
the functions of the organ of the same name." 

This law appears to be general. It is thus, as the last- 
named authority lias shown, that tliis same law applies to 
the extract of thyroid, the most perfect iype of internal 
secretion having a substitute action. "It has been shown 
that outside of its function as a substitute to the deficient 
thyroid, it also acts on the remaining thyroid as a 
stimulant winch can be explained in the following manner: 
Thyroid extract contains a variety of specific substances. 
These are, independent of the colloidal material, the 
substances which only the thyroid can manufacture and 
which it utilizes to build up its own protoplasm or manu- 
facture its secretions. WTien these substances are intro- 
duced into the circulation, it seems as if the thyroid recog- 
nizes them; it takes hold of and utilizes them — since they 
are received already made up^ — either to repair its own 
structures or to help it to functionate." 

One of the most definite demonstrations of this was 
shown by Ballet and Enricitiez. They caused the ippear- 
ance of Basedow's syndrome by the injection of thyroid 
extracts and obtained a hypertrophy of the bo< y of the 
thyroid which, microscopically, showed stimulpdon and 
hyperplasia. Tienon and Arthur Dehlle, by usir 5 smaller 
doses in rabbits, were able to show on histological exam- 
ination of the gland a marked increase of colloid il material 
secreted in the vesicles. 
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Other organs act in the same maimer as regards 
their extracts, 

Caussade and later Oppenheim caused a marked hyper- 
tropliy of the suprarenal capsules by repeated injections 
of extracts of tlicse glands. The organs l>ecaine from 
4 to G times as large as normal, in similar experiments 
carried out l)y Loeper, on guinea pigs anrl rabbits. 

Babes and Jonesco were able to obtain an increase of 
anywhere from 10 to 30 times the weight of the organ. 

Pituitarj' extract, administered to rabbits by Renon 
and Arthur Delille. caused also a hypertrophy of that 
organ and particularly histological changes showing 
an increased secretory activity. Ilalhon and .\lquier 
obtained similar results. Guerrini has reported analo- 
gous findings. 

The pituitan,', the siiprarenals, the thyroid which are 
particularly characteristic, vascular organs are not the 
only ones which manifest this phenomenon. Frouin 
surgically isolated the stomach of dogs from the rest of 
the gastro intestinal tract and measured the quantity 
of gastric juice secreted. By injecting in these animals 
gastric juice (previously neutralized so as not to cause any 
irritation), there was an increase in the gastric secretion; 
the same results were obtained if gastric juice was absorbed 
by the intestines — this fact, by the way, demonstrates the 
efficac^i- of organo therapy by ingestion. 

Similar facts have been shown with the mucosa of the 
duodenum. It is a well-known fact that Bayliss and 
Starling discovered in the duodenal mucosa a substance: 
secretin, which when injected in the blood causes an 
increase in the secretion of the pancreas, the liver and the 
intestines. Enriquez and Halhon have shown that this 
substance Was in h\'ing animals secreted by the duodenum 
as an intcnrnal secretion. (This fact was believed but 



I 

\ 

I 

\ 



J 



THE SYMPATHETIC SYSTEM 355 

never proved by the English physiologists). Experi- 
mental facts also led them to believe that this substance 
had an elective action on the duodenal mucosa. 

Carnot and Deflandre h^ve shown on their side that 
tissues in formation or regeneration secrete substances 
which stimulate the activity of similar tissues. For 
instance, fetal bone marrow causes medullary hyperplasia 
in anemias. 

From these experimental facts we are lead to believe 
that this is a general rule for all the organs, and, if it is 
so for healthy tissues, it is reasonably also probable in 
diseased organs which have become impaired. 

We must remember that cells, in order to functionate 
and repair their own structures need special products 
which they manufacture themselves from various sub- 
stances brought to them by the blood stream. Sick or 
decreased in number, these same cells have their work 
made easier if the various products which they need are 
brought to them all made up. 

Whatever the interpretation, there is one important 
fact from a practical point of view; that is, the elective 
action exerted by the extract of an organ on a similar organ. 
This fact has been proved experimentally and clinically. 
Organo therapy is greatly helped by this fact. 

From this also result certain counter indications; when 
an organ is defective by hypersecretion, the use of a 
homologous internal secretion must be forbidden. This 
fact is well known ; all we have to do is to remember the 
action of thyroid in hyperthyroidism which in nearly 
every case gives very bad results. There are, to be sure, 
certain contradictory^ reports on this. Certain cases have 
been reported w^hich seemed to improve after receiving 
small doses of thyroid. It is not impossible that a 
physiological product might have a regulating action and, 
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therefore, capable of bringing back a disturbed functional 
equilibrium in one way or another. Other interpretations 
could be given, but for the present it is suflBcient to say 
that such results are exceptional. 

Organo Therapy as a Symptomatic Medication. — 
To supplement a diseased organ in its secretory function, 
or to restore it to its integrity, the clinical study of the 
symptoms is naturally necessary. To bring out the factor 
or to treat a symptom, we can also proceed by sympto- 
matic medication. 

Certain symptoms or syndromes are justifiably treated 
by organo therapy, whatever their initial cause; for 
instance, in capillary hemorrhage of traumatic origin; 
suprarenaUn applied in situ, or injected subcutaneously 
or intravenously will remedy this condition, thanks to 
its vaso-constriction power. 

There is no question in this case of influencing the 
suprarenal capsule. We are using a medication which we 
know, empirically will remedy the symptom. 

The same holds true in certain affections characterized 
by complex clinical symptoms which have not been 
demonstrated to be of endocrine origin. For instance, 
suprarenaUn or pituitrin, or better still, a combination of 
both is very efficacious in stopping attacks of bronchial 
asthma. This does not mean that asthma is due to a 
deficiency of the pituitary or of the adrenals. We are 
using these medications against a certain syndrome which 
we know empirically will be improved by it. These are 
purely symptomatic medications, the mechanism of which 
is still obscure. 

We could multiply these examples many times, but the 
ones we have mentioned are sufficient to show that organo 
therapy can be employed when there is no internal 
secretion deficiency, in the same manner as we employ 
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vegetable or chemical drugs m the treatment of various 
conditions. 

THE PHEPAHATION OF THE VARIOUS PRODUCTS USED 
IN ORGANO THERAPY. 

The various organo therapeutic products can he ad- 
ministered fresh, or as complete or partial extracts of 
these substances. 

Fresh organs require a minimum amount of preparation. 
In the majority of cases the substance is made up of a 
pulp of the fresh organ. In this manner, fresh hver in 
particular, is prescril>ed in large doses. In other cases, the 
patient is given a maceration of the substance in normal 
saline; finally, it is possible to have the patient take the 
fluid products (bile, blood), either as they are, or coated to 
avoid the action of the digestive juices. 

OH" hand, we might think that preparations of fresh 
organs would be the l>est way to administer these products, 
since they would be ingested without any mollifications 
and would contain a maximum of the qualities found in 
the living organ. This consideration, however, is of very 
little importance. By certain procedure it is possible to 
obtain the various substances found in these organs with- 
out in any way deteriorating them. Furthermore, in a 
dead organ chemical changes occur very rapidly, while 
by the methods employed in drying, the active principles 
can be kept stable and indefinitely. This is a fact, 
which has been \-erified by histologists and chemists as 
well as by physiologists. 

If the use of fresh organs has no special advantage, it 
has, however, certain inconveniences. Carnot remarks that 
from a psychological point of view the patient will not 
have much faith in a medication which comes from 
the butcher instead of from the druggist. Without 
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berating the value of this statement, there are other facts, 
however, in favor of prepared products. 

First of all, we must take into account the disgust of the 
patient for raw products, however we may disguise tlie 
smell and the taste. 

In the second place, it is possible that the so-called fresh 
substance may not be so. Seasons play an important 
part. For instance, warm weather makes it verj'^ hard to 
keep visceral organs. Furthermore, we do not know how 
long the animal has been dead. 

It is rather difficult to make a pulp of the organ, es- 
pecially w^hen it cannot be cooked. 

We must also remember the possibility of anatomical 
error due to ignorance, in which case the patient is likely 
to get thymus or submaxillar^^ gland instead of thyroid. 
Finally, as Hallion has pointed out, the fresh gland from a 
different animal every^ day will show individual variations 
of activity and toxicity which are not to be found in dry 
extracts. These are made up of a mixture of glands from 
many animals and in this way the product is about 
the average. 

It is, therefore, rational, except in ver\" rare cases 
(gastric juices for instance) to use dried extracts. 

These can be in total or partial. 

The total extracts are simply dried powders containing 
the total of the active bodies of a certain organ. Partial 
extracts are rarely employed. They are usually made up 
of parts of an organ which are different anatomically from 
each other (the pituitary for instance from which the pos- 
terior lobe can be isolated) or when an attempt is made to 
isolate the active j)rinciple of a gland (suprarenalin 
extracted from the medullary portion of the suprarenals). 
The differentiation is, however, rarely possible so that the 
examples given are practically the only ones so far which 
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can be so obtained. Furthermore, it is questionable if it 
is advisable to use partial extracts. 

We must admit then when we are trying by means of 
organo therapy to make up the deficiency of an organ, tliis 
organ is nearly always in a state of hjT^of unction of all its 
products. It can be imagined that only one of the func- 
tions will be affected. In these cases the affected organ 
will only take the secretion which it needs. Finally, when 
we only administer part of an organ we perhaps prevent 
the patient reaping the benefit of the substances contained 
in the parts which are not administered and which prob- 
ably help to keep up a certain equilibrium which we should 
avoid disturbing. 

This holds not only for partial extracts, but still more 
for the definite products which we have isolated from 
certain organs. To be sure, there are only two of these so 
far, namely, iodothyrin and suprarenaUn. 

lodothyrin is not a chemical compound of definite 
structure, for its iodine content varies and this is probably 
also true of its acti\aty. One fact is certain and that is 
that there is no advantage in gi\ang iodothyrin instead of 
the total thvroid extract. 

Suprarenalin is a definite product; it has not only been 
isolated but made sjTithetically. It is true that this syn- 
thetic suprarenalin can be used instead of the total extract 
of the suprarenal gland in certain cases. It still holds, 
however, that this substitution is not advantageous in all 
cases. Suprarenalin is easier to measure and preferable 
for local applications and in certain general indications. 
It is best, however, in treating endocrine disturbances to 
use the total extract of the gland containing not only 
suprarenaUn but other substances, the nature of which is 
still unknown to us, but whose value physiologically and 
therapeutically is undeniable. Suprarenalin is the only 
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one of the internal secretions which we have been able to 
determine so well. 

The preparation of the total extracts which, when all is 
said, remains the best practical method of using these 
products consists generally in the desiccation of the organ 
pre\'iously crushed or made into a pulp. This desiccation 
is done in a vacuum at a low temperature and is a rather 
delicate procedure, considering how easily the organs are 
affected. It must be carried out very rapidly and 
Chamagne has shown that the toxicity of these products 
increases in proportion with the time it takes to prepare 
them. Certain manufacturers add a slight quantity of 
antiseptic substances to assure proper keeping. These 
products are usually prepared as powders in forms of 
compressed tablets or in gelatine capsules. 

Next to these dried extracts and certain liquid prepara- 
tions, such as the blood of animals having had their 
thyroid removed, we must also mention glycerin extracts 
of these substances which occasionally give excellent 
results. In this way bone marrow, liver extract, etc., 
are prepared. The preparation is made by macerating the 
organ in glycerin. These same procedures have been 
employed with alcohol, with oils and with ether, but they 
are rarely used. Ether, however, extracts certain liquids 
which might be of value in certain cases. (Iscovesco). 

THE ADMINISTFL\TION OF ORGANO THERA- 
PEUTIC PRODUCTS. 

From what we have just said, we see that the most 
common method of administration will be by mouth. 

These products can be administered diluted in fluids 
or food; it is, however, essential that the temperature be 
below 50 degrees C. This method of administration is 
particularly useful in children. 
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In the past it was believed that these products could be 
administered by hypodermic injections. It was thus that 
Brown-Secjuard tried liis first therapeutic experiments, 
notably the use of testicular extract. We know now that 
this mode of administration has no particular advantage. 

We have already said that the digestive juices do not 
destroy the extracts and they still keef> all tlieir properties. 
Perhaps hj-podermic administration would give more 
rapid results, but organo therapy ha.s never i>een a treat- 
ment which was very urgent. It is also possible that the 
subcutaneous administration would cause the formation 
of antigen which possibly might cause the appearance of 
anaphylactic phenomena. 

The administration by injection is limited to serums 
previously made aseptic. These can be given either 
intramuscularly or intravenously: this last way of admin- 
istering it is, however, contraindicated In extracts of 
organs liable to cause massive coagulation and for this 
reason would be extremely dangerous. 

In certain patients, particularly hard to treat, extracts 
of organs can be administered by the rectal route. In 
this method macerations of organs are given, the rectum 
having pre\'iousIy been washed out with an enema, and 
the patient being given with the injection a small quantity 
of laudanimi and kept in bed. 

GENERAL INDICATIONS FOR OHGANO THERAPY. 

The general indications for organo therapy result 
directly of what we have said of the modes of actions exerted 
by the various products wliich are utilized. The object, 
in the majority of cases, is to supplement or stimidate an 
organ whose function is impaired. Ever\- time that 
an organ is functionating deficiently, the indication is to 
administer the extracts of a corresponding organ. Partly 
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to give to the organism the secretions which it is missing 
and partly to stimulate the fmiction of the deficient organ. 

Glandular synergy by means of which certain organs 
supplement each other, allow^s us sometimes to substi- 
tute the extract of one organ for another. Just as we 
know that the ingestion of an extract is susceptible to 
stimulate the* function of an organ other than the one 
it has been extracted from. These facts are w^ell worth 
remembering when it comes to understand certain indi- 
cations or explain certain effects. 

As regards certain particular quaUties wliich are utilized 
in the treatment of certain symptoms without any patho- 
logical relation to the organ from which the extract is 
obtained, (suprarenaUn to contract the blood-vessels, for 
instance) there is no general rule for these. 

CONTRAINDICATION TO ORGANO THEIL\PY. 

There does not seem to be any general contraindication 
to the use of the organo therapy and it does not prevent 
the use of any other therapeutic method. 

This results in organo therapy being very convenient to 
employ and, furthermore, it is nearly always without 
danger and this is easy to understand when we remember 
that nothing foreign is introduced into the organism. 

The danger of possible anaphylaxis has been mentioned 
by some. It seems that this theoiy has been abused of, 
and when this phenomenon is suggested as occurring after 
the oral administration of extracts of organs it seems to be 
going too far. 

There are, however, a certain number of facts which we 
must keep in mind when we administer this tj-pe of 
medication. The first one is that a few of these products 
have a fairly high toxicity. Camot drew attention to the 
toxicity of bile which cannot be administered without a 
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certain amount of caution. Suprarenalin and thyroid 
also require a certain amount of supervision. In spite of 
it all, the toxicity of thyroid has been greatly exaggerated. 
As regards suprarenalin (next to which we must place 
pituitrin) it is only toxic when injected. Suprarenalin 
and pituitrin can be given by mouth in large doses without 
any danger. 

If organo therapy in general has no contraindications, 
it is p>erfectly evident that each individual product has 
contraindications which result from some of its actions 
and is, therefore, closely allied to the condition of the 
patient at the time. To administer thyroid extract in 
therapeutic doses to a normal individual with a normally 
functionating thyroid does not cause much inconvenience; 
to give him large doses might result in bringing on a con- 
dition of hyperthyroidism in the patient. We must also 
note the contraindication of thyroid in patients with 
heart disease. 

TECHNIQUE OF ORGANO THERAPY. 

The choice of the product to be utilized, depends on the 
general rules we have mentioned. It also depends on the 
special indications which we learn from the study of 
diseases to which organo therapy can be applied. The 
ease of administration and the harmlessness of organo 
therapy, as well as the uncertain knowledge we still have 
of the subject, allow us to experiment rather extensively, 
remembering, however, the special contraindications for 
each product. In certain cases we have to resort to 
complex organo therapy. In these cases complex physio- 
logical and pathological syndromes call for complex 
organo therapy. 

There are certain organs whose internal secretions are 
closely connected. For instance, the internal secretion 
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of the duodenum (secretin) acts on the secretion of ] 
creatic juice, and this juice, once secreted, finds in the 
secretions of the intestines its activator (enterokinjise). 
A mixture of duodenal extract and of pancreatic extract 
is, therefore, a rational procedure. 

We have previously referred to associated insufficiencies 
of several organs, particularly of several endocrine glands. 
In these cases, it is perffctly legitimate to use several 
extracts. It is possible to obtain preparations of different 
extracts iu the proportions in which they are Ijest given. 
It is also possible to alternate in giving various extracts, 
for these substances act very slowly. It has also the 
advantage of modifying each product as the case is being 
treated according to the results. 

Sometimes it may be indicated to give two products 
having an opposite action. Supposing we administer 
pituitrin; this might cause h.\"pof unci ion of a diseased 
tliyroid. In these cases, it may be necessarj' to administer 
at the same time tliyroid extract to prevent this. 

DOSES OF ORGANO THER,\PEUTIC PRODUCTS. 

We are not going to give here the dose of each extract. 
We ai-e simply stating a few general principles. 

We have found that it is not necessary to divide our 
doses into several portions each day. The action of these 
products being verj- slow, it is not necessary to give smaU 
repeated doses. 

We have already pointed out that these products, out- 
side of a few preparations, are verj- easy to handle and for 
this reason, doses can be varied according to the condition 
of the patient and the results obtained. 

Physicians should remember that it takes a long time for 
results to be noticed; sometimes weeks go by before any 
appreciable changes occur. This is said in order to a^reid 



L 



^ 



THE S'i'MPATIIETIC SYSTEM 

the possible error of increasing the dose too rapidly be- 
cause of its apparent inefficacy. 

Children have a high tolerance for these products. As a 
rule, the dose for a child 23 2 is about l'^ of the adiUt dose, 
that of a child 5 — }s; of 10 — }2. From 15 on, the dose 
is that of an adult. (Halhon). 

► CERTAIN GENERALITIES ON THE CHIEF ORGANO 

THERAPEUTIC PRODUCTS. 

We will now go over verj' rapidly the chief organo 
therapeutic products. As it will be seen, the therapeutic 
indications are usually the same as those relating to the 
physiology of the organ. 

Biliary Organo Ther.\py. — Bile acts in the intes- 
tines as a regenerator of the mucosa and a stimulant of 
intestinal peristalsis. It helps in the assimilation of fats 
and has an antiseptic action. It can, to a certain extent, 
supplement a decrease in the secretion of bile and is the 
Ijest bilian,' stinuilant as well as the best cholagogue. 

Fresh bile is used in enemata or as a dry bile extract. 
The indications are: constipation, muco membranous 
entero colitis, gall stones, intestinal fermentation, etc. 
Tlie extract of bile has been advocated in pulmonary 
tuberculosis (Lemoine and Gerard). 

Duodenal Organo Therapy. — The duodenum has an 
external secretion. The duodenal secretion contains two 
ferments, erepsin and enterokinase. There is also an 
internal secTctJon which is secretin. This substance, at 
the time gastric contents enter the duodenum, stimulates 
the secretion of pancreatic, bile and intestinal juices. The 
chief action of duodenal organo therai>y is to stinuilate 
the action of secretin and re-enforce biliary, duodenal and 
pancreatic secretions and stimulate the contractions of 
the intestines. 
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The dried extract is used in intestinal dyspepsia, con- 
stipation and auto intoxication. 

Intestinal Organo Therapy. — ^This preparation is 
employed in the same tjT)e of conditions as the 
previous one. 

Ganglional Organo Therapy. — The lymphatic gan- 
glia play a part in the formation of the white cells of the 
blood which protect the organism against infection. The 
administration of the extract of these glands aims in 
increasing leukocytosis and to contribute to the general 
defence of the organism. 

The glycerin extract of the lymph glands is used (to 
be injected intramuscularly) or the total extract in 
infectious diseases, rheumatism, glandular fever, purpural 
infections, etc. 

Gastric Organo Therapy. — ^The internal secretion 
of the stomach is not well known. Gastric organo 
therapy aims chiefly in increasing- the external secretion, 
the gastric juice and to a certain extent makes up for a 
deficiency of gastric juice. 

Neutralized gastric juice can be used or the dried 
extract of the gastric mucosa. The chief indications are 
in decreased gastric secretion, gastro enteritis and certain 
gastric neuroses. 

Hematoethyroidin Organo Therapy. — ^This con- 
sists in utiHzing the blood of animals whose thyroid gland 
has been removed (Ballet and Enriquez). It is recom- 
mended in certain disorders due to hyperfunction of the 
thvroid. Moebius's serum in Germany is obtained from 
sheep from which the thyroid has been removed. The 
serum of dethyroided horses is preferable. 

It is given in doses of from 3 to 5 teaspoonfuls a day. 
It is used in exophthalmic goitre and certain other mani- 
festations of hyperthyroidism (insomnia, diabetes). 
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Hepatic Organo Therapy. — The extracts of liver 
contain many physiological properties. The chief aim in 
organo therapy is to stimulate the affected organ by means 
of homologous extracts. The fact that the liver activates 
the coagubility of the blood is also utilized in certain 
hemorrhagic affections (Gilbert and Camot). As a rule 
extracts of liver can be utilized whenever one of the liver 
functions is defective. (Glycogenic, antitoxic, etc.). 

Therapeutically we utilize the total dried extract or 
glycerin extracts or oily extracts (cod liver oil). These 
preparations give verj^ good results in cirrhosis of the liver 
(ascites, cerebral disturbances, hemorrhages) and hemopty- 
sis of tuberculosis, in diabetes (except diabetes due to a 
perihepatitis in which case this form of treatment is liable 
to aggravate the disease), in cancer of the liver, gout and 
various other conditions. 

Pituitary Organo Therapy. — There is a certain de- 
gree of similarity between the extracts of this gland and 
of the suprarenals. Extracts of pituitary slow down 
and strengthen the systolic contraction of the heart and 
cause a marked hypertension. There is also a stimulation 
of the pituitary itself. There is also a stimulation of the 
adrenals and an inhibitive action on the thyroid. As 
regards its stimulating action on the heart, the blood 
vessels, the smooth muscles, the posterior lobe alone is 
effective. Nevertheless, it is best to prescribe the extract 
of both lobes, as organo therapy is chiefly aiming at 
glandular insufficiency. 

The dried extract (10 to 40 centigrams daily) is given in 
asthenia, hypotension, chronic myocarditis, hyperthy- 
roidism (Basedow's disease), infectious diseases (typhoid, 
influenza, erj^sipelas) , and tachycardia. Pituitary extract 
should not be used in cases with hypertension. If we 
desire direct and immediate results on the circulation and 
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not a stimulation of the pituitarj% the extract of the pos- 
terior lobe is indicated. 

JVIammary Organo Therapy. — ^This preparation has a 
marked effect on lactation and an indirect action on 
uterine affections. Mammary organo therapy seems to 
be antagonistic to ovarian organo therapy. (Batuaud).* 

The dried total extract of the cow's mammary gland is 
used. This is an efficacious galactogogue. It is chiefly 
utilized to reheve the congestion of the female genital 
organs in fibroma, menorrhagia and metrorrhagia. 

Medullary Organo Therapy. — ^Bone marrow is only 
active during the period of development. Therefore, red 
bone marrow alone should be utilized in preference to 
the yellow. 

It can be administered fresh as a sandwich, as bone 
marrow jelly (Barrs) , as dried extracts or glycerinated 
extracts. This type of medication is efficacious in anemias 
of childhood, in chloro anemia, in pernicious anemia 
(only temporary results) and leukemias. Strange to say 
good results have been obtained in polycj'themia where 
the bone marrow is already hj'peractive (Glaessner) . 

Nervous Organo Therapy. — ^This is based on the 
lipoid and phosphorous content of the nervous system and 
some authorities believe that thev mav be an internal 
secretion from the nerve cells. It is obtained by means of 
dried or oily extracts of brain and spinal cord. It is used 
in epilepsy, neurasthenia and dementia precox. 

Orchitic Organo Therapy. — ^This was the first one 
used (Brown-Sequard) and was based on the external 
(spermatozoon) and internal secretion of the testicle. 

' Clinically mammary extract Is not an efficient galactogogue. So far as 1 know 
none of the gland extracts has proved beneficial. 

Mammary extract seems to have a direct action on uterine musculature. Its best 
efTetrts are seen in subinvolution and its complications. 
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Tlie latter is not yet well understood as to its pliysio- 
logical effects. 

Dried or oily or glycerin extracts may be used. This 
preparation was considered of value in temporary impo- 
tence, in neurasthenia, senility and chlorosis of young 
girls. At the present time there is considerable doubt as 
to its efficacy. 

OvARLW Organo Therapy. — The ovary has two 
functions; one represented by laying eggs, tlie other an 
internal secretion, which is largely due to corpus hiteum, 
but to a certain extent also by the interstitial part of the 
ovary. This internal secretion acts chiefly upon menstru- 
ation, and some of the phenomena at the beginning of 
pregnancy, on the nutrition and <levelopmcnt of the pelvic 
organs and the development of tlie breasts. The extract 
of the ovary in general causes stimulation and congestion of 
the female genital organs and in this manner is antago- 
nistic to mammary extracts. 

In organo therapy, tins preparation is usually given in 
tablets of the dried extract (25 to 50 centigrams) daily. 
Sometimes it is given as a glycerin extract hypodermically. 
The chief indications are those of ovarian insufficiency, 
notably in women whose ovaries have been remo^-ed in 
disturbances of the menopause and puljerty. (Insufficient 
menses, syndrome of adiposis genitalis of young girls), in 
psychosis of genital origin. Dercum's disease, certain 
cases of Basedow's di.sea.se and obstinate vomiting 
of pregnancy. 

Paxcheatic Organo Therapy. — The pancreas has an 
external secretion (pancreatic juice) and an internal 
secretion whose function is to moderate the formation 
of sugar by the liver. The chief function of pancreatic 
extracts is to stimulate the function of the pancreas. 



870 ENDOCRINE GLANDS 

They can also, to a certain extent, supplement directly 
the deficiency of both pancreatic secretions. 

In organo therapy the total dried extracts of the gland 
are used. The indications are: chronic pancreatitis, 
diarrhea associated with remains of muscles, fibres and 
fats (pancreatic insuflSciency), intolerance to milk, pan- 
creatic diabetes, intestinal dyspepsia. 

We have already shoiMi why it seemed rational to 
combine pancreatic extract with duodenal extract. 

Parathyroid Organo Therapy. — ^InsuflSciency of 
the parathyroids is hable to produce in man attacks of 
tetany, convulsions or eclampsia. The total dried extract 
has been advocated in these conditions as well as in 
paralysis agitans. 

Placentary Organo Therapy. — ^The placenta secretes 
ferments and other substances which act on the uterus and 
the other genital organs. 

In organo therapy the dried extract of sheep's placenta 
is utilized in large doses. It is a galactogogue For the 
same reason the placenta from the patient herself may be 
used (Bouchacourt), but this is usually repugnant to 
the patient. 

Prostatic Organo Therapy. — ^There is a double 
secretion of the prostate, one internal, the other external. 
A deficiency of these secretions is liable to result in ster- 
ility or nervous disorders (Beard considers that neuras- 
thenia is very often caused by prostatic affections). It 
is mainly in neurasthenia that dried prostatic extracts 
give appreciable results. 

Pulmonary Organo Therapy. — ^The internal secre- 
tion of the lung is not very well knowTi. The extract of 
the lung (dried or glycerinated) has been utilized with 
some degree of success in purulent pleurisy with vomiting. 
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and some very good results have also been obtained in 
pulmonary tuberculosis. 

Renal Organo Therapy. — ^The kidney has two secre- 
tions: one external, which is the urine, the other internal, 
which seems to act mainly as an antitoxic substance. 

Maceration of the kidney and serum from the renal 
veins, as well as peptic extract (Gilbert and Castaigne) 
and glycerinated extract are used. Renal organo therapy 
has given the best results in the acute symptoms of 
uremia and in eclampsia of pregnancy. In acute nephritis, 
complete cures have resulted. This type of medication 
is contraindicated when there is a decrease of elimination 
of urine after the first dose. 

Blood Organo Therapy. — ^The best example of this 
is blood transfusion which does not belong to the 
present subject. Preparations of blood or of hemo- 
globin are still utilized and still preserve, in spite of the 
digestive juices certain physiological effects. In thera- 
peutics, however, blood serum is the preparation most 
commonly employed. 

The serum is employed either liquid or dried, by mouth 
or by injection (serum of normal animals). It is used in 
infections to stimulate phagocytosis, in hemophilia and as 
a stimulant of nutrition in general. In anemias, normal 
serum may be used or serums of animals which have been 
bled repeatedly and are, therefore, in a state of regen- 
eration. (Camot). 

Splenic Organo Therapy. — ^This aims chiefly to 
stimulate the normal functions of the spleen, that is, 
lymph and blood forming. This type of organo 

therapy seems to have also some effect on deficient 
bone marrow. 

Fresh spleen is used very occasionally; as a rule as a 
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dried total extract ; or a glycerinated extract is best. It is 
used in malaria, anemias, hemorrhages and tuberculosis. 

Suprarenal Organo Therapy. — ^The extract of the 
suprarenal glands or synthetic suprarenalin (the only 
organo therapeutic substance which has ever been made) 
has a cardio vascular action which manifests itself by a rise 
in blood pressure, increase in the contractions of the heart 
and slowing of the pulse. It also causes contraction of 
nearly all the smooth muscles. 

It has an antitoxic action, an action of the glycogenic 
function and on various glandular secretions. From 
this it is easy to understand why suprarenal insufficiency 
manifests itself by many complex symptoms, the chief 
ones of which are: hypotension, anorexia, vomiting, 
asthenia, sudden death often terminating the disease. 
A suprarenal organo therapy is indicated in deficiency of 
that organ. Except in cases where we wish to get the 
local effect of suprarenalin, it is best given as a dried 
extract or glycerinated extract. As a rule the dose is 
between 40 and 60 centigrams daily. 

Thymic Organo Therapy. — The extracts of the 
thymus are supposed to have some effect on the develop- 
ment of children. 

Fresh thvmus, dried thvmus, etc., are advocated in 
rickets, congenital debility and athrepsia. 

Thyroid Organo Therapy. — It is possible to stimu- 
late a defective thyroid or to substitute for the absence 
of some of the thvroid secretions. The secretions of the 
thyroid have a marked effect on some of the vital phe- 
nomena; acceleration of the heart, stimulation of the 
formation of blood, diuretic action, etc. There is also an 
anti-toxic action. In reality, nearly all the body functions 
are affected. 
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It results from this that the mdications for thyroid 
medication are multiple. The chief indications are: 
myxedema, lymphatism, simple obesity, nerv^ous exhaus- 
tion (Fiessinger) , Dercum's disease, chronic rheumatism, 
certain migraines (Leopold Levi), slowness in repair of 
fractures, certain dermatoses and infections. 

The fresh gland can be used (rarely now), total dried 
extract, and glycerinated extracts (rarely used). It must 
\ye used verj^ carefully in individuals with cardiac disease 
and is contraindicated in hyperthyroidism and notably, 
in spite of a few exceptions, in Basedow's disease. 
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